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FOREWORD

This history was originally conceived as & multi-volume series
which would cover planning, policies, hardware development, and flight
operations of the Manned Orbiting Laboratory. The author was detailed
to write it after Mr. Max Rosenberg, Deputy Chief Historian, Office of
Air Force History, and Maj. Gen. Harry L. Evans, then Vice Director of
MOL, agreed that the work would be done on & part-time basis.

The author began his research in May 1966 on a two-day-a-week
basis, a schedule frequently disrupted, however, by the requirements
of his own office. He was working on 1967 MOL plans and policies when
the project was terminated in June 1969, Subsequently, he prepared
three edditional chapters covering the important events leading to
the Preszident's decision to cancel the program, all consolidated into
this single volume.

Many individuals helped the author during the course of his work,
among them General Evans, Maj. Gen. James T. Stewart, Cols. Richard F.

Dennen znd Ralph J. Ford, and Lt. Cols. Harvey Cohen and Robert Hermann.

He is indebted to Mrs. Sharilyn Watts, who typed the manuscript and
preparea the index.

CARL BERGER
February 1370
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I. INTRODUCTION: EARLY SPACE STATION FLANNING

(U) The idea of equipping an orbital space station with powerful
telescopes so that man might see "fine detail on earth" was first sug-
gested in 1923 by Professor Hermann Oberth. In his pioneering bcok on
space “light published in Munich, Germany, Oberth said it would be
possitle "to notice every iceberg" and give early warning to shizs at
sea from such "observing stations." He also thought they could be
equipred with small solar mirrors to furnish illumination at night for
large -ities or with giant mirrors which he said could be used tc focus
the sun's rays and, "in case of war, burn cities, explode ammunition
plants, and do damage to the enemy generally."l

{7) Oberth's theoreticel writings on rockets, space ships ani
staticns, and interplanetary travel were familiar to the German enzi-
neers znd scientists who, beginning in the 1930's, initiated devslcp-
ment ¢ the V-Z missile--the first man-made object to fly througn space.
Durir: World War II, even as they worked feverishly to perfect their
war rcckets at Peenemunde ,* these experts still found time to dralt
plens Zor future space travel. Wnen word of their extra-curricular
activizties reached the German secret police in March 194, several of
Peenerunde's technical staff--including its engineering director,
Wernher von Braun--were arrested and charged with concentrating cn

space travel to the detriment of vital missile programs. Von Braun

¥Severzl thousand V-2's were launched against London and Antwerp in
the final months of World War II.
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paced a cell in a Stettin prison for two weeks before Gen Walter
Dornberger, chief of the German Army's rocket development program at
Peenemunde, obtained his release by swearing that he was essential
to the success of the V-2 program.2
(U) Following the military collapse of Hitler's regime in the
spring of 1945, many leading German rocket engineers and scientists--
including Von Braun, Dornberger, and Professor Oberth--voluntarily
surrendered to or were swept up by advancing U. S. Army forces. The
Americans seized many of the Peenemunde documents, including drawings
of Oberth's space mirror concept.* The Allies, who were interested
in gathering all the information they could about the deadly V-2's,
organized a number of interrogation'teams at the éetention camps .
The American and British officers, as it turned ocut, were greatly
handicapped by their lacx éf knowledge of German technical advances.
"They didn't know what to ask,” Dorﬁberger‘said iater. "It was like
they were talking Chinese to us!" The Allled officers also were
skeptical about the German captives' talk ébout maenned space flight.
At their request, Von Braun and Dornberger in May 1945 wrote several
papers on possible future technological advances in which they
expressed pheir strong conviction that "a complet: mastery of the
art of rockets" would lead eventually to orbiting space stétions»

-

and ultimately to flights to the moon and planets.-?

*Life magazine published the Peenemunde drawings on 23 May 1945 under

the heading, "German Space Mirror: Nazi Men of Science Seriously Planned

to Use Man-Made Satellites as a Weapon of Conguest."
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(U) The information obtained from the Germans was sufficiently
intrizuing to the Army Air Force (AAF) for it to incorporate many of
their projections into its planning documents. One interesting con-
sequence of this receptivity was that the AAF Commander, General
H. H. Arnold--in his final war report on 12 November 1945--became
the first official in any branch or department of the American Govern-
ment to speak of space ships and orbital weapons. In a chapter c¢f his
report devoted to future technical developments, General Arnold declared:
"We rust be ready to launch [ﬁeapoq§7...from unexpected directions.
This can be done with true space ships, capable of operating outside
the esrth's atmosphere. The design of such a ship is all but practi-
cable today; research will unquestionably bring it into being within
the “creseeable future."”

(J) Even as the Arnold repocrt was being drafted, Von Braun and
& small party of V-2 experts were settling down in the United Stetes
gt Fcri Bliss, Texas, under contract to the Army to continue work on
ballistic missiles. By early 1646 more than 110 members of the
Peenerunde team had joined Von Braun and, dufing the next several years,
they zslped launch several dozen V-2's at the Wnite Sands Proving
Grouni. Their presence in the country remained shrouded in secrecy
until December 1946, when the Army issued a press release on their
activiiies. The news that "nazi scientists" were working in the

Unitel States touched off a wave of criticism of the Government. Among

the eminent scientific figures whc protested directly to President

Harry S. Truman were Drs. Albert Einstein and Vannevar Bush. A news
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blackout was reimposed on the Germans' activities and the furor in
time faded away.

(U) By 1950 the attitude of the public had changed sufficiently
to enable Von Braun to surface on 3 March at a University of Illinols
space medicine symposium in Chicago, where he presented a paper on
the construction and launching of multi-stage rockets and orbiting
space stations. Von Braun described how a spacé station might be
constructed in orbit with materials sent up by rocket. He said it
could be used as a bomb carrier and as an observation post "for both

military and civilian purposes.” Using high-powered telescopes, he

said, it would be possible to see people moving ebout on the face of

the earth.”

(U) In 1955 Von Braun, now a naturalized American citizen,
invited Professor Oberth to join him in the United States.* Both
before and after his stey in the United States, Oberth continued to
refine his ideas on space vehicles and travel. In a new took written
in 1856, he discussed (among other things) the use of a srace tele-
scope to observe the earth. If the station were placed into polar:
orbit at an altitude of 375 miles, Oberth saidr

...the crew will have every point on the earth's surface

within view at least twice a day....A telescope with the

magnification of a million times at a distance of 37,500

(23,250 miles) on the so-called stationary orbit space

station...would make the earth appear to be only 37 M (120 ft)
from the observer. This is an almost terrifying power of

*0Oberth lived at Feucht near Nuremberg, Germany. By 1955 he had
received world-wide recognition for his theoretical writings on
Space science.
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observation which wou%d make any kind of "Iron Curtain"
completely senseless.

The Air Force Initiates Space Station Planning

(U) The writings of Oberth, Von Braun, and many others about
menned spece flight stimulated a smell group of USAF planners at the
Wright Air Development Center (WADC) to begin preliminary studies of
possible military applications of satellites and space stations. On
2 January 1957 the Deputy Commander for Research at WADC prepared
general guidelines for these studies. He said that the primary goal
should be an Air Force space program leading to development of "manned
space vehicles and statibns" with the emphasis on military regonnais-
sance.” TIn July 1957 WADC published e technical note on "the func-
tional areas of employment for space vehicles.” One of the-vehicles
discussed in this note was a manned space station with an orbital
weight of approximately 17,000 pounds, which would enesble the use of
"even sizeable astronomical telescopes and observation devices..."8

(U) All this preliminary USAF planning, however, had little

practical meaning at this time since the only approved American space

project in 1957 was the Navy-managed Vanguard program, which aimed at

putting @& scientific satellite into orbit in connection with the

.International Geophysical Year (IGY). However, after the Soviets

astonished the world by orbiting the first artificial satellites in
QOctober and November 1957, Congress and the President for the first

time became receptive to major American space initiatives. The Air

S TN e W m oem o evempm e,
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Force immediately initiated studies of ways and means to counter the
great political and psychological impact of the Russian achievement.*

—6) By the end of 1957 the Air Force also had received a dozen
unsolicited contractor proposals, several of them dealing with manned
space stations. One contractor suggested launching a "menned earth-
satellite terminal’ as the orbiting station. Another outlined a plan
for constructing a four-man USAF station at an altitude of 400 miles,
using Atlas ICEM's as building blocks.?

—&9 On 24 January 1958, in response to a request from the Office
of the Secretary of Defense (0SD), the Air Force subxﬁitted its pro-
posals and recommendations for an expedited U.S. satellite and space
program. Among the projects listed was an Air Force "Manned Strategic
Station," which would be assigned missions of weapons delivery and
reconnaissance. Several weeks later the Air Research and Development
Command (ARDC) incorporated a "USAF Space Research and Space Station”
task ‘as part of a proposed study of advanced systems and space vehicles.
The task called for an exploratory analysis and design of "a general
rurpose space technology laboratory...orbiting in the cislunar
envifonment" to sétisfy military and civilian research and test require-
ments , 10 Although there was no specific response from OSD, its Advanced
Research Projects Agency (ARPA) several months later initiated a study

c? a space station, which it called "Suzanno."
(U) oOn 23 April 1958 Brig Gen H. A. Boushey, USAF, Deputy Director

for Research and Development, testified before a congressional committee

*ATter the failure to launch the first Vanguard satellite in late 1957,
the President authorized the Army's Redstone team, led by Von Braun, to
prepare to launch a U, S, satellite, which it successfully accomplished
cn 31 January 1968. .

R IR IR
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on the status of the U.S. space program. Among other things, Boushey
emphasized "the tremendous improvement in telescopic and photographic

resolution" which would be possible from a manned orbiting space

station. He said:

What may not be widely recognized is the degree of detail
which could be distinguished from, say, a 500-mile orbit. With
only a 40O-inch diameter telescope, it is estimated that objects
on the earth of a size less than 2 feet could be detected. If
a 200-inch diameter telescope, the size of the present Palomar
reflecting mirror, were located in space at the "stationary
orbit" distance of roughly 22,000 miles, objects on the earth ,
approximately 17 feet in diameter could be viewed. .

(U) General Boushey also expressed his belief that man would be

an "essential element" in such an orbital station. "Even the problem
of deciding where to look," he said, "is a formidable one, and if
left to a mechanical device the chances of profitable search and
detailed scrutiny would be far less than if under the direct super- g
vision of an intelligent operator who could immediately exercise the | |
faculties of suspicion, compariscon, and reason."H

(U) USAF opinion was unanimous in 1958 that man would have &
key role to play in space. Hoping to initiate a project to get a
man into space "soonest," the Vice Chief of Staff, Gen Curtis E. LeMay,
in February 1958, directed ARDC to prepare and submit a development
plan. Unfortunately, during this early post-sputnik period, the

American failure to launch a satellite ahead of thé Russians was

wrongly blamed on inter-service rivalry.* One result of the general

#The real blame must be attributed to the original political decision
that Project Vanguard would not use military missiles tc launch a
satellite, but should develop its own "peaceful" booster.
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outcry against the services was the 1258 reorganization of the Depart-
ment of Defense (DOD), by which Congress and the President greatly
strengthened the hand of the Secretary of Defense. Another was the
President's decision, acquiesced in by the Congress, to establish a
civilian agency--the National Aeronautcics and Syace Administration
(NASA)--to carry out the primary mission of the peaceful exploration
of outer space.

(U) As a consequence, after President Eisenhower on 29 July 1958
siénei the bill creating NASA, the Air Force was directed to transfer
$53.8 million budgeied for its space trojects to the space agency.

By this time the Air Force had published seven manned military space
syster development plans, several of :ts contractors had prepared
studies on ways to get a man into space, and one had built a mockup
of a manned space capsule. The USAF :lans, as well as the contractor
studiez, were turned over to NASA.L° The Air Force was left with
limitei space development assignments directly applicable to known
Gefenss requirements (i.e., satellite reconnaissance)*, but it also
was authorized to pursue in-house stuiies of advanced spacecraft which
might have military significance.

—fa3— Among the proposed military vehicles which were identified
in early 1959 as possible subjects fer investigation was é "satellite
commeni post." An Air Force Scientific Advisory Board (SAB) panel
visuzlized such a cormand post as beinz permanently manned, supplied,
and rs=-manned by logistic vehicles, ani "possessed of comprehensive

communication facilities, /and/ reconnaissance and surveillance devices

*An urnmanned DOD satellite reconnaissence project was initiated in
early 1958 under Air Force cognizance. ‘
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capable of exploiting its unique qualities, but carrying no weapons

except for its defense."3

The Military Orbital Development System

—{S=RB)= In March 1959 Gen Thomas 5. White, the USAF Chief of
Staff, instructed his Director of Development Planning, to prepare &
long-range plan for an Air Force spaCe program. The purpose was to
provide guidance to the Air Staff in this general areé. The Director
and his staff, with the assistance of Analytic Services, Incorporated,
completed the work eight months later. The results were presented in
a series of briefings to the Air Council, the Under Secretary of the
Air Force, USAF Commanders, and the Director of Defense Research and
Engineering (DDR&E). One project identified in the Directorate's
planning document was a "manned orbital ;aboratory."* Such a space
vehicls was needed, it was argued, because certain conditions could
not be simulated on the ground. The manned orbital laboratory was
seen as providing "training facilities for space crews, a test bed
for checking out space weapon systems, and opportunity for the V
development of spaceship maneuver techniques and doc‘t:r:‘l.nes."l)+

—&84 While work cn this planning document neared completion,
ARDC on 1 September 1952 issued a system study directive to the
Aeronautical System Divisioh (ASD) at Wright-Patterson AFB, Ohio,
requesting a formal investigation of a military test space station

(MTSS). The stated otjective was to obtain preliminary designs for

~an orvital station where tests could be conducted in the actual

¥This 1959 phrase is the first known use of the term.
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space environment. As a first step, the Division asked the various

ARDC sub-commands to identify tests they thought should be performed
in the space station. Eventually more than 125 ideas were submitted

to ASD, ranging from experiments to check electronic equipment

operations in space to tests of man's ability to perform in a weight-

less state.l5

—4& After the submissions were analyzed and collated, a state-
ment of work and requests for proposals (RFP's) were prepared and

submitted to industry on 19 February 1960. Twelve contractors

made proposals. After-a USAF board evaluated them, five firms were

:selected on 15 August to undertake the MISS study, at a cost of

$574,999. These funds were the first expended in studies which ;
years later contributed to the MOL Program. The contractors were |
Generel Electric, Lockheed Aircraft, Martin-Denver, McDonnell AircreZs,
and General Dynamics (the last performing an unfunded study).

__ 48> In January 1961 the contractors submitted preliminary rercr:s
to the Air Force, describing their progress in defining designs for
an MTSS, and in February they made oral presentations to a USAF-

sponsored conference. Later the Aeronautical Systems Division, with

“the help of other Air Force agencies, evaluated the interim reports

and, on the basis of their comments, a design was developed for a
relatively simple space station. ASD proposed a development which
would lead to the launching of a three-man ballistic capsule plus

a module or station where the crew would live and function for a perizd

up tc 30 days. The ASD concept called for the station to be abandonel

when the time came for the crew to return to earth in its capsule.

3
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ASD's preliminary evaluation was submitted on 30 April 1961 to the

newly-formed Air Force Systems Command (AFSC), successor to ARDC.16
—£83 By early July the six contractors had completed their

studies and submitted final reports. Their conclusions were suffi-

ciently encouraging for Headquarters USAF in mid-July to establish

the MTSS as an active project under its newly-organized Directorate

of Advanced Technology. A month later, on 16 August 1961, the Air
Force submitted a Program Package VI element to OSD requesting an
allocation of $5 million in fiscal year 1963 t0 begin space station.
studies. When 0OSD's budget guidelines were released in September,
however, the proposed USAF rroject was left unfunded. A reclama was

subseguently rejecte’d.l7

48> Meanwhile, representatives of the Air Staff, six major USAF

commends, several AFSC divisions, and the RAND and Aerospace Corpora-

tions, attended a final MTSS evaluation conference on 1l2-15 September.
They reviewed the contractors' réports and agreed that, while the
individual designs differed in detail, all emphasized the impértance
of ornital rendezvous, not only for supply purposes but also to
initially activitate the station. The conference recognized that,'
because the Air Force lacked basic data on man's ability to perform
for lcong periods undgr conditions of Zero G and know;edge about the
problems of space rendezvous,® it would be extremely difficult to

procesd with a satisfactory MTSS design. They saw some hope of

*¥Only two men, Soviet cosmonauts Yuri Gegarin and Gherman Titov, had

flown in orbit by September 1961. Titov's flight lasted 25.3 hours.

When the Russians finally released some data on these flights, they !
indicated Titov became discriented. And, of course, the first orbital ’
rende-vous between two space vehicles was still some years off.
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acquiring the necessary information from NASA's newest man-in-space
project (originally called Mercury Mark II, later redesignated

Gemini), one of whose major objectives was to achieve and demonstrate

18

orbital rendezvous.

—8) Despite 0SD's rejection of its rejuest for 1963 study
funds, the Air Force cohtinued to push for a space station. In an
official USAF Space Plan published in September 1961, the Air Force
argued that it needed an orbital station in order to help it evaluate
operational hardware and concepts for "space command posts, permanent
space surveillance stations, space resupply bases, permanent orbiting
weépon delivery platforms, subsystems and components." On 21 September
General LeMay approved the plan and directed AFSC to initiate at once
a design study and experimental investigation to select the configura-
tion for a long duration MTSe 19

~—f&J= Soon after publicztion of the Srsce Plan, John Rubel,
Deputy DDR&E, was briefed on it, the proposed space station, and other
recommended USAF projects. The Air Force elso discussed its space
station requirement in a White Paper submiztied to Secretary of Defense
Robert §. Mclamara on 17 November 1961, in connection with a USAF

proposal to accelerate the Dyna-Soar (X-20) project.* The paper

~ pointed out that achievement of space rendezvous and developing docking

and transfer techniques were already imporiant aspects of NASA's

program to land men on the moon. The abiliiy to rendezvous, dock,

*For a further discussion of Dyna-Soar anc its relationship to MOL,
see Chapter III.
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end transfer men and supplies, the Air Force said, would lead directly

to a capability to establish an orpital test station or laboratory
which would be especially useful for evaluating systems in space.20
(U) While awaiting McNamara's corments on the White Paper aend
the recommended Air Force program, Lt Gen James Ferguson, USATF
Dezuty Chief of Staff, Research and Development, on 12 February 1962
discussed the space station proposal before a congressional committee.
He said that much of DOD's space activities would require testing of
subsystems in "the true space environment” and that USAF officials
were convinced that "a manned, military test station sﬁould be ﬁnder-
taken as early as possible." The Air Force, he added, was considering
a coordinated effort with NASA, possibly using the Gemini vehicle as
an initial transport for the orbiting station.2l
—8y=0n 22 February, in a lengthy memorandum to Secretary of the
ir Force Eugene Zuckert, Sécretary McNamare approved an accelerated
Dyra-Soar program. Concerning the space station proposal,, he agreed
"tnat a space laboratory to conduct sustained tests of.military men
and equipment under actual environmental conditions impossible to
duzlicate fully on earth would be useful." He suggested the Air Force
consider possible adaption of Gemini and Dyna-Soar technology and
hariware for the initial development phase. McNamara's comments were
taxen as official guidance as the Air Force now turned its attention
to intensive development planning.23
—{59= Beginning in March 1962 Air Staff and Air Force Systeﬁs
Cormand representatives began working on space station planning docu-

ments for what was now designated = military orbital developﬁent system

.!’\“”J
=4 ..
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(MODS). On 26 March AFSC forwarded study data to Headquarters USAF
which confirmed the technical feasibility of the concept and provided
preliminary funding requirements. On 19 April, Dr. L. L. Kavaneu,
Special Assistant (Space), OSD, was briefed on the project and after-
wards he suggested that the Air Force "quit emphasizing why it must
have a space laboratory and get on with the design."23 .

—59 On 2 May 1962 Headquarters USAF issued an advanced develop-
ment objective (ADO 37) for the MODS, Finally, in late Mey, after
working closely with the Air Staff, AFSC submitted a proposed system
package plan (PSPP) for a system, which it designated as Program 287.
AFSC said MODS would consist of three basic elements: a station
module (permanent test facility), a spacecraft (basic Gemini vehicle
attached to the module), and the Titan III launch vehicle. The system
would provide a shirt-sleeve working environment for a four-man crew
for 20 days. AFSC recommended a 15-month Phase I study effort be
started at once in order to achieve an initial operational capability
by mid-1966. It requested $1k.7 million to begin studies during
fiscal year l963.2u

——{(33~ Headquarters USAF subseguently directéd AFSC to identify
any internal funds which might be'reprogrammed for MODS, pgnding pro-
ject review and approval by the Secretary of Defemse. On 8 June AFSC
advised there were several programs (such as the mobile mid-range
ballistic missile) which it believed would not be fully implemented
and recommended reallocation of their funds. The Air Force, however,
was still committed to the programs listed, whereupon USAF officials
decided it would be necessary to submit a program change propossal

(PCP) to OSD requesting support for a Phase I study .22

Trrensl -
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&y Meanwhile, Dr. Kavenau endorsed the proposed Phase I effort

after hearing a new MODS presentation at the Space Systems Division

on 19-20 June. He indicated that 0SD would be receptive to receiving
"a solid proposal" for a space test station and asked the Air Force

to develop and submit its justification. Several weeks later the Air
Staff completed the PCP which, together with a revised proposed

system package plan, was submitted to the Chief of Staff. He approved
the documents on 12 July 1962 and forwarded them to Dr. Brockway
McMillan, Assistant Secretary of the Air Force (Research and Develop-
ment).* Dr. McMillan later advised that he believed the $14.7 million
requirement was too high and that half that amount appeared sufficient
for program definition. The Air Staff subsequéntly revised the PCP

in accordance with this guidance.26

MODS, Blue Gemini, and the Five-Year Space Program

~—{53~ During the summer of 196Z other izportant activities were
under way which greatly affected USAF space station planning. One of
the mcre important involved a special task orce, headed by General
Ferguson, which in July initiated a two-montna effort to prepare a
Tive-Year USAF Svace Program. In the final program document, the
Ferguson task force described several man-in-space projects including
the military orbital development system. The MODS proposal was given
an especially strong endorsement by & Scientific Advisory Board sub-

committee, which reported to General Ferguson on 25 September 1962:

¥McMillan served as Assistant Secretary (R&Z) until 12 June 1963, at
which time he became Under Secretary of the Air Force, succeeding
Dr. joseph V. Charyk.
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Tt is almost certain that as men's conguest of space
proceeds, manned space stations with key military functions
will sssume strategic importance. It is therefore prudent
for the Air Force to undertake R&D programs to explore the
capabilities and limitatioms of man in space; to undertake
exploratory development of special techniques to exercise
military functions from manned orbitel bases, and to program
flight tests of primitive manned orbitel bases with the
capability of rudimentary military functions.

The SAB recommended that the Air Force utilize NASA's Gemini vehiclies
as a means of initisting the military man-in-space program.27
—48r The Five-Year Space Program document was reviewed and

approved during September-October by the Air Council, mejor USAF

commenders, the SAB, and a sclentific advisory group headed by Dr.

‘Clark Millikan. Prepared in loose-leaf format, it contained separate

ICP's covering the USAF space projects. Total estimated costs to
implement the program excesied by far anything previously submittel
to 0SD by the Air Force. For fiscal year 1963 through 1307, it
callei for expenditures of more than 310 billion, about $c billion
more than the estimated costs contained in OSD's tentative guidelines
for the same period.28

—4L8§3— On 19 October 19¢2 the ChieZ of Staff forwerded the docu-

ment to Secretary Zuckert and requested approval. He in turn

dispatched it to 0SD on 5 November with a general endorsement.

Zuckert advised Secretary lMcNamara not to regard the PCP's in the
program document as being submitted for approval in connection witxz
the “iscal year 1964 budget. He said that specific recommendations
would be forwarded sepérately.29

—{=— On 9 No&ember Zuckert submitted his recommendations. He

said ne recognized the fiscal implications of the Five-Year Space
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Program but explained that it had been déliberately prepared without
regard to cost limitations. In fiscal year 1964 alone, the proposed
projects would require $1 billion more than the amount tentatively
approved by 0SD. The Air Force Secretary said that, since such
costs were unacceptable, he was limiting his recommendations to four
specific programs--Midas, Saint, MODS, and Blue Gemipi--with'
additional funds required totaling $363 million in fiscal year 1964.
Of this amount, $75 million would be for MODS and $102 million for
Blue Gemini. Previously, nc funds had been provided for those

projects.30

—6)~ Concerning MODS, Zuckert argued that it possessed "distinct
advantages beyond Dyna-Soar and the NASA Gemini prograr" and would
provide a useful vehicle to help resolve some of the uncerfainties
concerning military space euplications. As for Blue Gemini, in which
the Air Force hoped to get some "stick time" in space, he said it
would be available at an ezrly date and could provide "an important
and required steppingstone to MODS." While NASA's Gemini oper;tions
would be important for the general acquisition of information, Zuckert
said it could not substitute "for actual Air Force experience with the
vehicle."3d

—(8)~ Tentative USAF rlenning at this time called for six Blue
Gemini launches beginning in May 1965. During the first four flights,
the Air Force would investizate and evaluate manned space flight
techniques and subsystems oI particularlinterest for MODS and other
space operations. There would be attempts to rendezvous and dock
with an Agena vehicle, inspection of an Agena in orbit, post-docking

maneuvers, and precise reccvery. Thé final two flights would
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concentrate on miszion subsysteh testing. Each Blue Gemini pilot
would first ride és a co-pilot on a NASA Gemini flight.

—{$3~ In summing up his fiscal year 196k recommendations, Zuckert
admitted that "certain items appear to be similar to éctivities
included in the NASA program.” However, he argued that while this
might be considered in some quarters as "duplicétion," he felt it
was essential to explore alternate approaches and to exploit different
technigues to achieve effective, rapid progress in acquiring military

space capabilities.32

The NASA-DOD Gemini Agreement

(U) Not unexpectedly, the Air Force's proposals were rejected
in 0SD. Defense officials objected not only to the price tag but
also tc the duplication between USAF plan§ and projects already
underway in NASA. Secretary McNamara told & congressional committee

that the Air Force's recommendations posed "e real danger that two

1.

national programs will develop; cne in the Defense Department and

one in NASA." O0SD's negative stand was disccuraging to the Air Force,
but an impqrtanf change had in fact occurred. McNamara and his staff
were now in general agreement that DOD--as the Air Forcelhad

repeatedly emphasized--had a "bona fide interest in manned spacé

‘operations" in the near-earth environment 33

=&~ To help DOD pursue this interest,lSecretary McNamara
directed his staff to review the advantages, disadvantages and roles
of Dyna-Soar versus Gemini while, at the same time, he approached
NASA for an agreement to permit the Air Force to participate in the

project. Concerning Gemini, DOD and NASA on 7 July 1962 had signed
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an agreement which called for Defense support of the project on &
basis similar to that provided during Project Mercury. The 196
agreenent also confirmed management relationships between the space
agency's Marshall Center and AFSC with regard to acquisition of the
Agena vehicle, developed by the Air FOrce.3h .

(U) NASA accepted McNamara's proposal for a new Gemini agree-
ment since it was interested in preventing a duplicative»DOD space
progran which might impinge on its mission. On 21 January 1963
McNamerz and NASA Administrator James Webb signed the agreement "to
insure the most effeétive utilization of the‘Gemini prégram in'the
national interest."A It created a2 Gemini Program Planning Board
(GPPR), one of whose aims was "to avoid duplication of effort in
the fi=ld of manned space flight and to insure maximum attainment
of obiectives of velue to both the NASA and DOD."3?

(1) The Gemini Board's functions were to include delineation
of NASA and DOD requirements and to plan experiments to meet those
needs. McNamara later remerked that this agreement not only would
insure that there would be "one national space program instead of two,”
but tast it would allow the Air Force, representing the Defense
Deparinent, "to participate fully in the manned earth orbit experi-
mental and development work."36

—0n 8 Fébruary 1353 the Gemini Program Planning Board--composed
of WASA, DDRXE, and USAF members--met for the first time. A month
later it formed an ad hoc study gfoup to compare NASA and DOD objectives
and recommend possible DOD experiments which might be included in the

Gemini flight prbgram. Between 25 March and 26 April the ad hoc group
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met in almost continuous session at NASA's Manned Spacecraft Center
(MSC) and, on 6 May, it reported to its parent body. The Board
endorsed the work ‘of the group and on 29 May it recommended to Webbt
and McNamara incorporation of a series of military experiments on
Gemini flights that would cost approximately $16.1 million. It alsc
recommended the Air Force establish a field office &t the Manned
Spacecraft Center to provide overall management of DOD participation.37

_Le8r~ The Board rejected an ad hoc group proposal that the GeminZ
flight series be extended to include flights primarily of a militar;”
character. The Board felt that since military flights could not be
performed within fhe scope of NASA's existing Gemini plans, they
should be considered in e military follow-on program. Moreover, the
Board felt that the degres of DOD participation in Gemini should be
based on the long-term goals for military man in space and it urgei
DOD to expedite its decisions in that areé.38

(U) Secretary McNamara generally accepted the Board's recommenia-

tions. He authorized the Air Force to establish a field office at
the Manned Spacecraft Center to provide overall manasgement of the DOD
portion of the Gemini program. With respect to the exhortation that
DOD exvedite decisions in the militery man-in-space area, McNama:a
on 20 June 1963 advised Secretary Zuckert that--as a resulf of the
plethora of USAF studies on military manned space flight (Dyna-Soer,
Blue Gemini, MODS, Aerospace Plane, etc.)--"DOD will be faced with

major new program decisions regarding manned space flight within the

next year." Since space vehicle development was so expensive, he
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said it was necessary that DOD minimize the number of projects by
multiple use of hardware and technology within the entire national
space program. He therefore directed Zuckert to submit a plan to
assure integration of the several study efforts which might involve
Gemini,¥* thus providing him an additional basis for "comprenensive
program decisions in the area of manned space flight as it relates to

~
|@]
-

military missions."3

¥The Air Force submitted this plan tc 0SD on 23 August 1963. The

Deputy for Technology, Space Systems Division (sspD), was assigned
responsibility for the conduct of all Gemini-related studies and
AFSC was to assure study integration.
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II. A NATIONAL SPACE STATION

(U) While the ad hoc committee of the Gemini Program Planning

Board was working to identify the military expsriments to be flown
aboard the NASA vshicle, OSD in the spring of 1963 invoked & provision
of the 21 January agreement to prevent the space agency from proceed-
ing unilaterally with plans for a new space station study project. The
provision was similar to one contained in a DOD-NASA agreement dated
23 February 1961, in which the two agencies agreed that neither would
begin development "of a launch vehicle or booster for space without the
written acknowledgement of the other." The Januaery 1953 Gemini egree-
ment stated that neither agency could initiste a m=jor new manned space
flight program in the near-earth environment withoat the other's consent.l

—f5-5ARy NASA was reminied of this restriction following a statement
made to Congress by Dr. Haigh D. Drydsn, Deputy Administrator of NASA, on
L March 1953. Dryden reported that the spacze agency planned to award
study contracts during fiscal year 196k4 for "a manned orbiting laboratory
orbiting the earth as a satellite."” The completed studies, he said,

would provide the information NASA required "to Justify and support a

decision fto proceed with a development/ to be made in time for the fiscal
year 1965 budget." USAF officiels felt that these plans not only violated
the NASA-DOD agreement but also zonstituted "e Phase I program definition
of a MODS-type manned space station.” They further involved issuance of
requests for proposals for demonstration of space station subsystem

hardware.2
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—8—E#R On S5 March Maj Gen 0. J. ﬁitland, Depaty for Manned Spsce
Flight, A¥SC, advised Gen Bernard A. Schrisver that~-in light of NASL':=
proposals--he believed same kind of centralized management of planninz
for development of a space station was required. H= reported to the
A®SC commender that while the Air Forcs was pursuing its MODS studies,
NASA had greatly intensified its contracting efforts.and was planning té
spend several million dollars for space stetioa studies during fiscal
year 196h}3

(U) After this situation was brought to OSD's attention, on
15 March John Rubel, Deputy DDR&E, met with Dr. Robert C. Seamans, Jr.,
Associate Administrator of NASA, to discuss the issue. GSeveral weeks
later Dr. Harold Brown, DDRXE, also wrote to Administrator Webb about
the subject. Secretary McNamara felt, Dr. Brown wrote, tﬁat it would

be "contrary to existing NASA-DOD agreemsnts...were NASA to initiate

'any of thes= projects withoat prior written concurrence from the Defense

PR 2 SN A §

Department.” He said that he and the Defense Secretary (then on an
oversea tour) would bé glad to discuss the subject with him.u.

(U) In a letter to McNamars oa 2k April 1953 on the subject, Webb
referred to NASA's "statutorily assigned functions"” and its need to look
constantly to the future "to insure U. S. leadership in the field of
space science and technology." This was normally accomplished by letzing
contractsvand doing Qome in-house work for advanced étudies which, h=s
said, seldoxm included hardware fabrication. According té Webb:

...such sdvanced exploratory studies 4o not fall within

the purview of existing DOD-NASA agreements as they

relate to the initiation of "mejor or new programs or
projects".... Wnile we would like nothing better than
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to have a two-way exchange of ideas and plans concerning
the initiation of such advanced studies, we feel that a
restriction which would require formsl DOD concurrence

as s pre-condition to the initiation of NASA studies in
this category, or vice versa, would inevitably involve

an unduly complicated technical monitorship and.unwarranted

dela.ys....5
(U) On 27 April McNamara and Webb met to discuss their differing

interpretations of the 'DOD-NASA agreezent and they reached a campromise
of sorts. Tnat is, the space agency head agreed that funded spece
station studies "should be jointly sponsored by the Depariment of Defense
and NASA." Webb also accepted the argument that DOD and NASA would

proceed with hardware development "only by mutual consent."6

The Air Force Proposes a National Space Station

—4&¥F Meanwhile, the Air Force recommended that a national space
station project be initiated. In a memorandum to McNeamara oa 18 April,
Secretary Zuckert suggested that--in view of NASA's "explicit interest"
in an orbital station and USAF studies of the MODS concept~~a near-earth
space station project would involve an effort of major maguitude and
coasequently "should be undertaken as a national, rather than a depart-
mental endeavour." He thought responsibility for such a program shoald
be assigned to DOD "on behalf of &ll national interests.” He sald the

assignment was logical "both because of the primary commitment of the

. NASA to the manned lunar landing program and because of the important

military interests in near earth orbit."! v i

—(%Y Tne USAF proposal struck a responsive chord in 0SD. On 25 May
Secretary McNamara advised Zuckert that he considered "the Orbital Space

Statioa Program as one requiring a new national mission to be assigned

]
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by the President on behalf of all netional interests." He agreed theat
sinece the lunar landing assignment previoasly hed been given to NASA,
"the near-earth interests of the DOD might be considered 2 logical reason
for assigning to the DOD this undertaking." However, he sald the program
needed careful consideration before the President and Vice Presidsant were
approached on the subject. He expressed confidence that, if such an
assignment were mads to the DOD, "the. Air Force could carry out its
management responsibilities cooperatively with the NASA."8
(U) To decide on an approach to the nationsl space station,
McNamara oa 25'May proposed to NASA that the two agencies organize &
"Manned Orbital Test Station Program Planning Group." He said its
primary functiohs wouid be to moaitor and, where necaessary, to study

potential manned orbitel test statioa programs to insure that there was

no duplication of effort. H: suggested that the group report to the

\O

co-chairmen of the Aeronautics and Astronautics Coordinating Board (AACB).
On 7 June Webb noted that the AACB had alreedy directed 1ts Manned Space
Flight Panel to study the best method of insuring DOD-NASA coordination
of studies which might lead to a manned orbital spaces station development.
He suggested they await the outcom= of the AACB staff work already under-
way before consldering creation of & new planning group.lo

(U) While these top-level discussions were underway, USAF and NASA
representatifes m=2t and agreed informally to exchenge information and
requiremsnts for their space station studies. NASA subsequently submitted

to the Air Force descriptive materiel on all its space station studies

ani elso provided certain of its requests for proposals. The Air Force
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in turn provided NASA data based on its MODS proposals. On 10 June 1963,
referring to his agency's pending study contract negotiations,
Dr. Joseph F. Shea, NASA Deputy Director for Manned Space Flight (Systems),
also asked General Ritland to submit those "definitiye requirements”
which would meet the Air Force's space station needs in the near future.ll

(U) On 18 June Col Donald Heaton, Dirsctor of Launch Vehicles and
Propulsion, Headquarters AFSC, advised Dr. Shea that since there was
general agreement one naticnal program would serve the needs of both
agencies, it appeared logical for each to sponsor separate pre-progran
definition studies. That is, he suggested NASA's studies concentrate on
the configuration preferable to it but suprorting DOD requirements tc the
maxirum extent possible, and vice vérsa. "The product of either study,"
he said, "should be an adequate point of departure for a national program
definition phase." Heaton also proposed that their pre-program definition
studies be coordinated and that neither agency launch a program definition
phase "without mutual~agreem.ent."12

(U) Dr. Shea agreed to more direct contact between their study
programs as well as a further exchange of srace station data. He informed
Heaton NASA would continue to provide the Air Force copies of all signifi-
cant documents related to those studies and he requested copies qf USAF
requirements documents and RFP's as they became available; In addition,
he asked arrangements be made for NASA representatives to sit in on SSD
briefings on its space station studies.l3 Subsequently, NASA named
Dr. Michael I. Yarymovych, Assistant Director of Manned Satellite Studieé,

Office of Manned Space Flight, to serve as its focal point for coordin-

ating exchange of data with the Air Force.
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(U) Meanvhile, the AACB's Manned Space Flight Panel completed
its review of NASA-DOD coordination and concluded that & formal exchange
of information betwesn the two agencies should be in-reased. On 27 June
the pan=l suggested to the Board that date furnished include brief
descriptions of projects (AF Forms 613 and NASA Task Descriptions),
studies of supporting technology, significant in-house efforts, R7P's,
work statements, contractor proposals, ani final study reports. The
panel agreed that significanp me=etings related to specific studies should

be open to four observers from each agency.

McNamara's Report to Vice President Johnson

(U) Ths advantages of acquiring a national spece station were
being reviewad at this time not only in the government but also in
various technical and professional journals. In July 1963_&;;_23{55
Magazine discussed in great detail the Air Force's MODS concept and
NASA's propossd Menned Orbital Research Laboratory (MORL) in an article
titled, "Tne Case for an American Manned Space Station." Perhaps
coincidentally, Vice President Lyndon B. Johnson, cheirman of the
National Aeronsutics and Space Council (NAS&), on 22 July asked
Secretary McNamara to submit & papsr to him "expressing the possible
uses of space statioas in maintaining our nstional security."” He also
requested Administrator Webb to submit his ideas &s to the mannmer in
which a future space station development project should be approached.l5

—+8¥ On 9 August McNamara forwarded a three-page letter to the

Vice President which was, from the Air Force viewpoint, very gratifying

indeed. The Secretary declared that an investigation of the role of

Ny TR et Tt g

PENTTS S A it




NRO APPROVED FOR
RELEASE 1 JULY 2015

.. e~ v =

— e ——
. o wd easied s s vl md

military men in space was important to national security and that en

orbital space station would help determine militery utility. The
station could serve, he said, as a lsboratory and development facility
to devise techniques for long duratién life support and to test equip-
ments for both mannéd and unmanned military missions. He said it was
possible "to conceive of significant expariments and tests to improve

our capability in every type of military operatioa where space technology

has proven, or msy prove, useful."16

A€ In esddition to its potential as a laboratory and dzvelomment
facility, Secretary McNamare stated:

...there is the probability that it will evolve into
& vehicle which is directly used for military purposes. It
mey provide a platform for very sopaisticated observation
and surveillance, Detailed study of ground targets and sur-
veillance of space with a miltiplicity of se2nsors may prove
possible, Surveillancs of ocean areas may aid our anti-
submarine warfare capabilities. An orbital command and
control station has some attractive features. Walle orbital
bomhardment does not app2ar to bz an effective technique at
the moment, new weapons now unknown may caus2 it to avolve
into & yseful strategic military tool as well as = pdlitical
asset.l

&> M-Namara reported that the Defense Department had studied the
space station concept for severel years and "expscted soon to approach

industry with a Raquest for Proposal oa a detailed pre-program definition

" study of an orbital space station." Data obtained from this study would

permit OSD to determine the course of dsvelopment ani to start a program
definition phase, "should a 3ecision be made to proceed.” Althouga he

was not ready to meke a recommeniation, McNemara advised that the orbital
space station program, if undertaken, would require a new national mission

"to be assigned by the President on behalf of all national interests."18
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(U) Webb submitted his statement to the Vice Presidsnt, also
on 9 August. The space agency recognized, he said, "that an expesri-
mentsl Manned Orbital Laboratory (MOL) project, a meniatory forerunner
of any long-duratioa manned space operational system, would be & major
underteking." NASA and DOD, he said, were conducting exploratory studies
of a MOL, both in-house and through contracts, and coordinating their '

efforts under the aegis of the AACB. After determining the natioasl

need for a MOL and evaluating variousvconcepts, he proposed the two

agencies submit to the Presldent via the Space Council a reccmmendation
"as to the management responsibility based on predominant interesc and

consideration of other pertinent factors, such as management camp=tence,
relation to other programs in progress, and international ‘and political

implications.l9

A New NASA-DOD Space Station Agresment

(U) Meanwhile, Secretary McNemara concluded that "a mere exchange
of information" between DCD and'NASA would be insufficient. Noting the
Manned Space Flight Panel's report of 27 Juns to the AACB (cited sbove)
had urged an increased exchange of data between the two agencies,
McNamara suggested to Webb that they "now agree to a more formal csordina-
tion in this field." Toward this end, he submitted a draft agreexment
between DOD and NASA concerning studies of manned orbital test siations
and requested Webb's signature.eo

(U) On 8 August Dr. Brown, in accordance with the above draft

agreement, forwarded to NASA the Air Force's proposed study entiiled

"Netioaal Orbital Space Station (NOSS) Pre-Program Definition Study" and
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requssted the space agency's concurrence, He reported approximately

$1 million would be spent on the study in fiscal year 196k, On 23 August
NASA approved the study and expressed the opinion that it would be useful
in defining the military potential of such & space station.

(U) On 23 August NASA also forwarded to DOD three proposed space
station studies it planned to pursue and requested concurrence. Tney
included & $3.5 million Pnase IT MORL study, & $200,000 Eerly Apollo
Research Laboratory investigation, and a $200,000 Bicmedical and Human
Factors Measurement System study for a manned orbital laboratory. Asked
by OSD to comment, the Air Force generally concurred in all the NASA
study efforts up to final design and fabrication of mock-ups. It pointed
out, howsver, that the finsl results would probably not be representative
of nationsl space station program candidates since DOD requirements were
not being considered and would not be aveilable until early in 1964 from
the NOSS study.22

(U) Webb, meanwhile, agreed with McNamara's view that the existing

exchenge of information was insufficient. However, he disagreed with

the approach suggested in the 03D draft agreement. It did not take into

account, he said, "some very important complexities which we both face

in endeavouring to vbtain the maximum of coopsration between the Department
of Defenses and NASA." He cited his previous agreement to submit studies
which NASA proposed to make and to "fund in any area in which DOD was
interested."” Prior to such submission, he proposed a procedure under
which officials of both agencies would coordinate to insure that the

study, when submitted, included "those things waich you and your colleagues
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regard as important and exclude those things which you may believe

unnecessary." With the above in mind, Webb submitted an alternative
agreement to cover the entire approach to & possible new manned orbital
space station project.23

(U) 1In brief, NASA's proposed agreement provided that: (1) edvanced
exploratory studies on a space station would be coordinated through the
AACB; (2) upon joint eveluatioan of the studies, the Secretary of Defense
and the NASA Administrator would make & joint recammendation to the
President zs to the need for such & project, including a recammendation
as to which agency should direct the project; (3) if é decisidn were mads
to proceed with space station development, a Jjoint NASA-DOD board would
formulate the detailed objectives and specify the nature of the expari-
ments to be conducted.

(U) On 16 Septemder 1953 McNamara accepted and signed the alter-
native agrzement, although he still had "csrtain reservations."” In a
letter to Webb, he said his greatest concern was to insure that the '
requirements and design constraints of each agency could be fully incor-
porated from the beginning., As an example of the type of problem con-
fronting <hem, McNam2ra cited NASA's proposed contractor effort for
design of a Manned Orbitael Research Laborstory at a cost of $3.5 miliion.

I believe that en effort of this magnitude is premature

by eight months to a year since it will not be possible

prior to that time for us to provide properly for the incor-

poration of Defense Department judgments and thoughts oa

military requirements into the design. You must realize

that if on-going DCD studies provide justifiable military

objectives for a space station development, there may be

the nscessity for a significantly different design approach
which will be respoasive to both agency's needs. +




NRO APPROVED FOR
RELEASE 1 JULY 2015

[§N)
n

P A

P e FRSEp——
27 EFRT R I A D

(U) In an effort to respond to this eriticism of the MORL contract,

the space agency revised its study task to "lay a broad foundation for a
vgrsatile space laboratory in such a way as to allow for later incorpora-
tion of & wide variety of experimental requirements."” Azcording to this
revisioa, the MORL study would be carried out in parallel with DOD's
space station studies and would make it possible "for a werging of the
two with a minimum of delay." It would also cost legs--$1.2 million
instead of $3.5 million. NASA expressed the belief that this approach
would facilitate the early initiation of a preliminary design phase that
would accommodate the requirements of both agencies.*25

_ (G}~ Meanwhile, in accordance with the September 1963 NASA-DOD agree-
ment, Dr. MeMillan directed AFSC to continus to provide Air Force documents
to NASA. Later, on 8 November, Headquarters USAF provided AFSC formel
guidance on the procedures to follow in transferring such informstioa.
A newly-established office, <he Dsputy Director of Development Planning,
Spece,** was designated the Air Staff focal point for conceptual plenning
of a possible new mannsd esrth orbital and ressarch project and for
exercising "authoritative review" over exchange of space station data
between the Air Force and NASA, AFSC was required to subzmit a monthly
status report on a1l space stetion study activities, a list of new NASA

26

space station reports, and other data.

*0SD approved the revis=d s:iudy as well as <he two other studies
planned by NASA. ‘

#%Established 23 September 1953. See also Chapter V, "Evolution
of the MOL Management Structures."
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Tne Air Force 03S Study -

/(‘Bﬂ/ For almost half a year--while the above top-level planning
was proceeding--the Air Force's MOD study proposels had lenguished.
However, in the spring of 1953, reacting to NASA's space station
activities, the Air Force took steps to resurrect the project. On
16 May Lt General Howell M. Estes, Jr., AFSC Vice Commander, wrote
to General Ferguson suggesting that they initiate a "pre-Phase I" or
"Zero Phase" MODS study at an estimated cost of $1 million. He sald
that since any space station program would probably be a joint DOD-NASA
effort, 1t was imp=rative that DOD "be in a position to esvaluate the
extant to which objectives of Progream 237 /MODS/can be obtained by
whatever program NASA pr0poses."2T

_ker After br. McMillan authorized Estes to proceed, on 22 May
AFSC submitted & formael proposal to H2adquarters USAF for a three-month
pre-program definition MOCS study effort. The study's basic parpose
was "to enable DOD to evaluate the extant to which the objectives of »
MODS can be attained by the space station program expected to be pro-
posed by NASA this fall." Spacific study objectives were: (1) establish-
precisely the peculilar reguirements for e military orbital development
system, including the d2tailed design and schedule or the orbital tests
which would be needed; and .(2) to determine the minimum acceptable
performance characteristics of the station module, shuttle vehicle, and
assocleted quipment, as wzll as the criteria required to make the
system militarily useful.28 |

—€7” While awalting Headquarters USAF approval of the MODS study,

AFSC on 2T May directed the Space Systems Division to begin preparation
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of RFP's, the MIDS work stetement, and other papars. On _12 June AFSC
further advised that the Phase Zero study should consider "total DOD
requirements” and that Army and Navy mission requiremsnts would be
sought for incorporation into an appendix to the work statements. A¥SC
said Army and Navy representatives also would be invited to participate
in the review of contractor progress and final reports.29

_ker subsequently, on 2L June, AFSC invited the Army and Navy to
participate in the Phase Zero study effort. It asked the two services

to provide information oa missions "which either potentially may most

advantageously be conducted from space, or advanced through manned

" space experimentation and testing." To help prepare their submissions,

ARSC forwerded background information on the study and advised thev
their designated representztives would be able to attend contractor
progress briefings. If a development program followed, Army and Nevy
persoanel also would be inciuded in the AFSC project office.so
A48y~ Early in July 1953 AFSC prepared a revised Form 613c¢c for the
Nztional Orbitel Space Stztion, the new designation superseding MODS.

However, this name was shors-lived, as the study project was finelly

identified as the Orbital Svace Station (0SS), adopting terminolozy

. used by the Seeretary of Defense. On 17 July Secretary Zucksrt forwarded

the 03S descriptive task to the Secretary of Defense and advised he
intended to initiate the s-udy at a zost of $1 million. Its primary
purpose would be to examine "on an overall paramstric basis" the
contributions such a vehizle could meske to enhancing military objectives.
Zuckert reported the Air Force intended to exchange data and maintain

close coordination with the Army, Navy, and NASA.31
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~8r A week later Dr. McMillan sigﬁed a new program change pro-

posal for the space stationa study and forwerded it to 03D. It listed
the following tentative system development milestones: first contract
award, September 196k4; logistic support vehicle qualification test flight,
March 1968; achievement of an initial operational capability, December
1958. The Air Force requested O3D's approval of expenditures of $75
million in fiscal year 1965 to implement a program jefinition phase,
and expenditures of $32k million in fiscal year 1966. Total R&D costs
through fiscal year 1969 were estimated at $786 million, but the Air
Force said that & more accurate estimate would be made duripg program
definition.32

_,,é€7' Deputy Seeretary of Defense Roswsll Gilpatric sﬁbseqpently
advised the Air Force that the PCP was under review and‘ifs details

being discussed by Dr. Brown with Dr. Alexander Flax, the new Assistant

Secretary of the Air Force (R&D).* Gilpatric szid Brown would ccordinate

the USAF proposzl with NASA prior to issuance of a request for proposals.
As noted earlier, Dr. Browa did submit the proposed study to ﬁASA and
received the latter's formal concurrence in late August. A few days
later Brown authorized the Air Force to proceed with the $1 million
study.33
—&8y In authorizing the 0SS study, the defense research director
advised fhe Adr Forcé that "the Secretary o Defense‘and I will have

a more d=tailed interest than usual "in the outcome of the work because

*Dr. Flax was sworn in as Assistant Secretary oa 8 July 1963,
succeeding Dr. McMillan, the new Under Secretary.

il oI LI
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of the national importance attached to it. To insure program objectives
were being met, Brown asked to review results of the source selectiox
before the contracts were awarded. He szid the immediate objective of
the study should be directed toward "the building of & space statiorn

to demonstrate and assess quantitatively the utility of man for military -

purposes in space.” He continued:

The space station so contemplated would be a military
laboratory, and its characteristics must be established with
same specific mission in mind if its functioa is to be &
genuine military one. The principal missions to be con-
sidered are those thet can be included in a broad interpreta-
tion of reconnaissance: surveillance, warning and detection
can be considered in this context. Other missions such as
those assuming the use of offensive end defensive® weapons
shall not be considered unless it can be explained in detail
how such missioas might be done better from a space station
then any other way.3 .

48 On the basis of this additionel DDR&E guidance, an ad hoc
team which included representatives from AFSC, SSD, and the Air Steff
assisted by ANSER,* revised the various documents--the DD 6132, RFP,
and work statement. On 13 September 1963, Dr. Flax approved the
revisions and euthorized Genersl Ferguson to proceed with the study.

He asked that it be campleted by March 1964 and the final USAF repors
be available by April 195L4. He further requested submission of montkly
progress and status reports to himself and Dr. Brown, following cam-
pletion of each task. Dr. Flax's approval was promptly forwarded to
arsc.3?

. _%8" On 18 September SSD sent RFP's to 45 firms which hed responded

to & formal advertisement the previous July which announced the Air Force's

¥Analytical Services, ., & non-profit research organization.
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intention to contract for a cspace station study. It established a
tentative schedule calling for contractor selectioa by 15 November,
receipt of 0SD approval by 22 November, and campletion of contractor
negotiations by 5 December.36
{8 Subsequently, OSD issued a Decision/Guidence paper oﬁ the
USAF program change proposel, approving establishment of the Orbital
Space Station as a DOD program element. However, it limited Air Force
expenditures in fiscal year 1965 to $5 million (versus a requested
$374 million). In the three succeeding fiscal years OSD indicated
tentative annual expenditures of $100 million. 1In esiablishiné the
03S as a progrem element, however, OSD advised that the dzcision did
not constitute épproval of any specific program or study effort.37

(U) As it turned out, the award of the 0SS study contracts was

delayed, due to major new decisions made in late 1963, which signifi-

‘ cantly altered direction of the study effort.
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III. DYNA-SOAR KILLED, MOL APPROVED

(U) As noted earlier, about the time of the signing of the
January 1963 Gemini agreement, McNemara asked his staff to review

and compare the Air Force's Dyna-Soar (X-20) with Gemini. This

unexpected review troubled USAF officials since only a year before
the Secretary had authorized the Air Force to drop its suborbital
flight plan (approved by OSD in April 1959) and go directly to an
orbital flight test program. The Air Force was strongly committed
to Dyna-Soar--a piloted orbital space glider which could effect a
controlled landing in a conventional menner at a selected landing
site--as its best hope for achieving an operational space capability
by the late 1960's.

(U) But despite the earlier approval, the Secretary of Defense
apparently retained many doubts about Dyna-Soar, as he made clear in
remarks before a congressional committee in February 1963:

I personally believe that rather substantial changes

lie ahead of us in the Dyna-Soar program, but we are not

prepared to recommend them to you yet. I say this, in part,

because of the Gemini develovment. Gemini is a competitive
development with Dyna-Soar in the sensethat each of them

are designed to provide low earth orbit manned flight with

controlled re-entry. Dyna-Soar does it one way, and with

flexibility, and Gemini another....
We are very much interested...in the Gemini project.

When we become more familiar with it and understand better

its potential I suspect it will have a great influence on

the future of Dyna-Soar....

The real question is: What de we have when we finish

(Dyna-Soar)? It will cost to complete, in total, including
funds spent to date, something on the order of $800 million
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to $1 billion. The question is: Do we meet a rather ill-
defined military requirement better by proceeding down that
track, or do we meet it better by modifying Gemini in some
joint project with nasA?":

The Dyna-Soar/Gemini Review

,ieﬁ"With these questions in mind, on 18 January 1963, McNamara
requested DDR&E to undertake the review. Specifically, he asked to
be provided information on the extent to which Dyna-Soar would pro-
vide "a valuable military capability" not provided by Gemini, as well
as the extent to which NASA's spacecraft "as then conceived, could
meet military requirements." A few days later the Air Force was
directed to submit a paper detailing its position.2

487" The task of prepering the USAF rosition paper was assigned
to Maj Gen Richard D. Curtin, Director of Development Plans, who
was assisted by AFSC and.Air Staff representatives. Completed on E
26 Feburary, the paper proclaimed Dyna-Soar as "the single most

important USAF development project," and "fundamental to the preser-

Al

vation of the image of the Air Force for the future." The project
was fully justified on the grounds it was expanding the nation's
reservoir of scientific and technological knowledge. The Alir Force
argued that Dyna-Soar was not competitive with Gemini and was a
logical extension of the X-15 type of research vehicle.3

e~ While the Curtin paper was being coordinated within the

Headquarters, General LeMay voiced concern over the latest "crisis"

and he suggested that it might have resulted from the Air Force's

-enthusiasm and efforts to obtain a role in the Gemini project. On

2 March he urged Secretary Zuckert to clarify the USAF viewpoint
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with 0SD. He said the Air Force might have inadvertently given the
Secretary of Defense the impression that it was more interested in
the Gemini approach to a manned military space capability than in
Dyna-Soar. "Our interest in Gemini," he said, "is strictly on the
basis of an effort in addition to the X-20 program and to the extent
supportable by available and approved funding,.",+

_ker In seeking to defend Dyna-Soar, the Air Force at this time
received welcome support from NASA. On 9 March Dr. Reymond L.
Bisplinghoff, Director of NASA's Office of Advanced Research and

Technology, and Dr. McMillan, prepared a joint UBAF-NASA review of

‘the space agency's technical interest in the X-20. Essentially, NASA

took the position that if the Air Force did not develop the X-20,

someone else would have to pursue it or something similar. NASA's

prime interest in the X-20 was that it would provide a valuable tool

for advancing the technology of highly maneuverable re-entry systems.5
_L&¥ The USAF position paper on Dyna-Soar was submitted to OSD

on 11 March. Two days later John Rubel, Deputy DDR&E--who had been

conducting the Gemini/X—2O review for Dr. Brown-~submitted a paper

to Secretary McNamara. Rubel posed a series of questions indicative

of the doubts about Dyna-Soar. "How important, really,” he asked,

"are the X-20 objectives; more particularly, how much is it worth

to try to attain these objectives? What would be lost if the project
were cancelled and its principal objectives not attained on the
current schedule, or at all?" In his paper, Rubel discussed the
differences between the X-20 and the ballistic-type Mercury and

Gemini capsules, examined the advantages and disadvantages of each,
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and concluded that flexible re-entry and landing was not ﬁimmediately
important.” He listed for the Secretery of Defense four options
which might be considered in connection with Dyna-Soar's future,

6

including project termination.
/(,se' With the Air Force and DDR&E papers in hand, McNamara in mid-
March undertook an on-the-scene review of the X-z20 program. Accompanied
by Dr. McMillan, he visited the Martin and Boeing plants at Denver and
Seattie. Afterwards, on the flight back to Washington, he expressed
to McMillan his concern that the Air Force was putting too great an
emphasis on controlled re-entry when it didn't know what the X-20
would do once in orbit. First emphasis, he said, .should be on what
missions could be performed in orbit and how to zerform them; then the
Air Force could worry about re-entry.7 On his return to the Pentagon,
McNamara asked Secretary Zuckert to review USAF space projects to
determine their applicability to the following fcur missions: (1) Inspection
and destruction of hostile satellites; (2) protection of U.S. satellites
from destruction; (3) space reconnaissance; and (+) use of near-earth
orbit offensive weapons.8
_L8¥ The Air Force's response was forwarded to OSD on 5 June 1963.
In it Dr. McMillan admitted that neither the X-ZC nor Gemini, as then
defined, would produce on-orbital operational capabilities of military
significénce. Each system, he said, possessed growth possibilities,
but they would require major additional expenditures. With respect

to what was being done on the four missions listed by McNamars,
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Dr. McMillan said there had been few real USAF accamplishments,* even
though the Air Force's R&D progrem was directed toward their ultimate
achievement. As for Gemini and Dyna-Soar, McMillan again restated the
Adr Force's view that there was no fundamentsl or unwarranted duplica-

tion and urged that the X-20 development be energetically pursued.9

Brown Recommends a Defense Space Station and
NASA Makes a Counter-Proposal

By By the fall of 1953, after considering these reviews and other
factors such as costs, Secretary McNamara coacluded that Dyna-Soar should
be terminated and that advantsge be taken of the Gemini vehicle used in
conjunction with a DOD space station project.¥* A final decision was not
immediately announced, pending Dr. Brown's analysis and_study of possible
approaches to the space’station development. On 14 November Brown com-
pleted this work ani submitted an 1l-page memorandum to McNamera, listing
six alternative configurations for a space station using differing combina-
tions of booster and vehicles (including Titan II, Titan III, Ssaturn IB,
Gemini ani Apollo). He estimated the costs of the individuaal projects
would range from $4709.5 million to $1,286.6 million.lo

__L&y Brown expressed his preference for Alternative 3, which called

for using the Titan III booster to orbit a four-room, four man

¥McMillan's memorandum did not touch on the unmﬁnned satellite recoa-
naissancze project, which was not coasidered an Air Force program. See

pp 58-59.

*¥Tnese events took place against the backdrop of new Soviet menned

space achievements. Between 11 August 1962 and 16 June 1963, the Russians
launched three more male and one female cosmonaut, bringing their total
orbital time in space to 381l hours versus America's approximately 51 hours.
Tne last two ships, Vostok S5 and 6, came within three miles of each other.
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station. According to this rlan, the station itself would be launched

unmanned, with the crew subsequently rendezvousing with it in a Gemini

spacecraft or other similar ferry. The estimated cost of Alternative 3
was $983.0 million.

_48r The Director of Defense Research acknowledged that, in all
of the proposed space stations describgd, the method for returning the
astronauts to earth was "primitive." That is, it involved essentielly
the ballistic trajectory ani parachute descent with surféce impact on
the ocean. Brown believed it desirable to have an improved ferry
vehicle--a low lift/drag maneuvering re-entry system--for a conven-
tional ground landing. He suggested that the Air Force's ASSET
(aerothermodynamic/elastic-structural system environmental test)
program* be augmented using small-scale models and that it might
eventually lead to development and launch of a full-scale ferry
vehicle able to perform the first rendezvous with_the proposed
station in 1968.

&9~ As for resources, Dr. Brown thought enough funds would be
available in fiscal year 1965 for the new project if OSD used the
X-20 resources plus other national funds related to manned earth
orbit programs. He recognized, however, there was a danger that
inadequate funding in subsequent years might leave the United States
without any manned military space program. OSD's decision should,

therefore, be made with the determination to "see the program through

*The first 1,l40-pound ASSET vehicle was launched from Cape Kennedy
on 10 Sep 63 and reached an altitude of 201,000 feet and a velocity
of 16,106 feet per second. Although a malfunction in the recovery
system resulted in failure to recover the ASSET, the AF obtained most

of the desired data from 130 temperature, pressure, and acceleration
pickup points.
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the orbital test phase of the space station.” If his proposal were
accepted, it would enable the Air Force to undertake a series of
manned earth orbit launches about nine montns earlier than could be
expected with Dyna-Soar. In conclusion, Brown recommended:
That a military space station program be initiated,
teking advantage of the Gemini developuments, based upon a
package plan which cancels the X-20 program and assigns
responsibility for Gemini and the new space station program
to the Air Force, the effective date for transfer of manage-
ment responsibility for Gemini being October 1, 1965.

—(&r In accordance with the NASA-DOD space station agreement of
September 1963, Dr. Brown submitted a copy of his 14 November memo-
randum to the space agency for review and approval of the proposed
development. After studying Brown's recommendation, NASA made a

"counter-proposal.” It asked the Defense Department to consider a

program which would not extend "quite so far as the establishment

. of a space station, at least as its first objective.” On 30 November,

after representatives of both agencies discussed the subject further,
Dr. Brown submitted to Secretary McNamara an additional memorandum which
described the NASA coﬁnter-proposal. He said it appeared likely that
the NASA staff would advise Webb "to agree, in principle, to a manned
military space program" which was separate from but coordinated with,
the NASA activity. However, they would not agree to assigning DOD

"the responsibility for a space station" since thej remained uncertain
of their own needs for such a vehicle. Consequently, they suggested

DOD fulfill its needs with an orbiting military laboratory 'which does -

not involve the complications of personnel ferry, docking, and re-

supply. 1
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(J) NASA's proposal, it should be noted, was quite similar to

the Lir Force's 1962 plan for MODS. Like the USAF plan, it also would
use the Titan III to launch a Gemini capsule and a cylindrical test
module capable of supporting a crew of from two to féur men for 30
days. The Gemini spacecraft would weigh 7,000 pounds and the module,
15,000 pounds. Cost of the system was estimated at $593.0 million.

—3 After comparing NASA's counter-proposal with his Alternative 3,
Dr. Brown agreed that the space agency's plan was "an entirely reason-
able and orderly development approach which might well be followed
whether or not the final objective is the establishment of a speace
station." However, he thought that while much valuable military ,
testing could be accomplished using NASA's approacﬁ, it was not fully
equivalent to a space station because it lacked "the operations of
rendezvous, docking, resupply and crew rotation." If Secretary
McNemara accepted NASA's counter-proposal, it would have the eilect
of delaying a Presidential decision on which organization woulcd hnave
manzgement responsibility for & space station, "since their proresal
would not be defined as a station."* Dr. Brown said that while NASA's
alternative was acceptable for "a near-term msnned military space
station," he felt it inferior tc his own recommendation, which he

now reconfirmed.l3

*NASA did not want DOD to even use the term "space station." An
alternate name, suggested by Dr, Yarymovych, was "manned orbiting -
laboratory." As was noted earlier, the Air Force in a planning ' |
document published in 1959 had referred to a "manned orbital !
laboratory" as one of its requirements.
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_,LS%”After reviewing DDR&E's memorandum, the same day--30
November--McNamara met with Webb and the two agency chiefs reached
an oral agreement that DOD would procéed to build a military space
station. As for the approach, McNamara decided to accept NASA's
alternate proposal rather than the more complicated and expensi?e

system development described in DDR&E's Alternative 3.

The Air Force's Last Effort to Save Dyna-Soar

& The Air Staff hed been waiting, somewhat nervously, for
0SD's decisions on the Dyna-Soar/Gemini review but received no official
word until 12 November when Dr. Brown informally advised Dr. Flax of
-the impending decision. However, it was not until 2 December that
the Air Force received copies of Dr. Brown's two lengthy memoranda
to McNamara (of 14 and 30 November) with a request for comments.
To help Dr. Flax prepare a detailed response to the Brown memoranda,
a technical team from the Space Systems Division, headed by Brig
Gens Joseph Bleymaier and Joseph J. Cody, was flown to Washington.
Meanwhile, within Headquarters USAF there ensued a last-minute effort
to save the X-20. The Air Staff prepared a lkfpage paper which proposed
three alternate approaches for development of a space sStation using the
¥-20 as a small two-man station or as a ferry vehicle. On 4 December
the Assistant Vice Chief of Staff, Maj Gen John K. Hester, for-
warded it to Secretary Zuckert. He said:
~ I completely support the objective as specified in these
documents /the 14 and 30 November memoranq§7 of achieving a
manned military space capability in the most practical and
least expensive manner. However, I cannot agree with the con-
clusion that the Gemini route coupled with cancellation of the

X-20 program and initiation of a low L/D maneuvering re-entry
system will achieve this objective, nor do I agree that the
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approach will lead to = militarily meaningful space program,
either operationally or fram an economic or timely point of
view. Instead, I believe that & reoriented X-20 program
offers & highly pramising way to achieve = lfﬁ cost, effective
menned military capability at an early date.

_—48&-‘General Hester recammended that the X-20 be considered for use

in the proposed military manned space station. The same day he submitted

these views, the Air Force Secretary--afﬁer discuss;ng the issuz with
Deputy Defense Secretary Gilpatric--wrote to McNamara: "I hate to s2e us
getting into 2 position of sbandoning & program such as Dyna-Soar and
start & new program which is based upon program lata and costs that could
be quite optimistic. In addition, I think it is going to be very hard to
make c;ear to Congress and the public the basis for the action that is

proposed." Zuckert asked for an opportwaity to discuss the subject with

McNamara, "if the final dgcisioh has not been made."ls

‘,,487"Dr. Flax, meanwhile, prepared ani forwerded to Zuckert his views
on the "unwis=" OSD proposal to canzel Dyna-Scer. He also noted that O3D
vad given no serious coasid2ration to using the X-20 as a possible element
of any space stationlprogram, end he commented on (among other things)
the possible additional costs involved in using the Gemini:

With the Gemini vehicle, even with a large number of
recovery areas, it may be n=cessary to provid= backup systems
for considerably longer periods of up to a day or more. Also,
in order to assure the capability for emergzénzy sea recovery,
it would be necessary to keep naval and air elements deployed
01 & coatinual basis over the entire period of manned space
station flight. Costs of such deployments over the pesriod of
a year could easily negate any savings associated with any
cost differential betw=en Gemini and X-20 type vehicles. Even
if emergency situatioas are ignored, the cost of regular
monthly recoveries at sea for Gemini re-entry vehicles would
substantislly exceed the cost of land recovery of X-20 vehicles
and this may well offs=t any payload advantages of the Gemini.l6
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_L&y—0n 5 December Sscretary Zuckert forwarded Flax's comments
to McNamara and again expressed his opinion that the X-20 deserved
to be given serious conside?ation for a role in the manned military
space experiment. The same day Flax also dispatched to DDR&E the
Air Force's quick-reaction study and evalugtion of the recommendations
contained in Brown's 1k an@ 30 November memoranda. Amoag other things,
the USAF technical team chzllenged the cost figures for Alternative 3.
According to its calculations, the cost would be sbout $1.5 billion
rather than $983.0 million. Commenting on the new estimate, Dr. Flax
remarked that he believed the team's figure was low and should be
increased about 30 percent, bringing probable costs to $1.9 billion.lT

—{8 Unfortunately, these attempts to save Dyna-Soar were wasted.
Cn. 5 December, even as the USAF papers were being received in OSD,
Gilpatric advised Zuckert that the Defense buiget for fiscel year 1965
woald reflect "several changeé" in the military space progrem. One
involved initiation, effective 1 January 196k, of a "Manned Orbital
Program” with th2 simaltaneous cancelletion of the X-20 program. The
other change required the Air Force to redirect.and augnent its
"Advanced ‘Re-entry and Precision Racovery" program (ASSET).* Gilpatric
requested the Air Force to submit plans reflecting these changes by

31 December 1963.18

Announcement of the MOL Project

(U) At a press conference on 10 December, Secretary McNamara

formally enaoanced that the Defense Department intended to build and

*Under this program, a series of studles were undertaken and several
prototype re-entry test vehicles were developed and test flown for
possible application to future USAF menned space project.
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launch a two-man orbital laboratory intc space in late 1967 or early

1968 "to determine military usefulness of man in szace.” At the same
time he announced ancellation of Dyna-Soar, stating that the sub-
stitution of MOL for it would save $100 million in the budget scheduled
to be sent to Congress in January.

(U) The Defense Secretary described MOL as "an experimental pro-
gram, not related to a specific militar& mission.” He recalled that
he had stated many times in the past "that the potential requirements
for manned operations in space for military purposes are not clear."
Despite this, he said DOD would undertake "a carefully.controlléd pro-
gram of developing the techniques which would be rejuired were we to
ever suddenly be confronted with a military mission in space.,"

(U) McNamara emphasized that the entire prozram would be "Air
Force managed." Both NASA and DOD, he revorted, nsd agreed that the
MOL project was "a wise move from the point of view of the nation."
The two agencies also had agreed that, although it was under USAF
management, NASA's requests for participastion in MOL would be recog-
nized "to the extent that that does not compromise the Air Force
mission, in the same way that the Gemini has rgcognized the Air
Force request for riggyback payloads...to the extent it doesn't

compromise the lunar landing priority and requirement.“l9

The DOD-NASA MOL Ag;gement

,487"On 27 Decamber 19¢3 Dr. Albert C. Hall., representing DDR&E,
and Dr. George Mueller of NASA summarized in a joint paper their
agencies' views and agreements on MOL and "the minirum elements of

manned earth orbit programs.” They agreed that DOD requirements--
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"the early effective demonstration of maﬁ's utility in performing
militery functions (for example, earth surveillance) from orbit"--
would not be aimed at an operational "space station" in the context
usually attributed to that term. They also agreed that NASA's
requirements would properly emphasize scientific and research aspects
of ortital flight.zo

—&Y In the paper Drs. Hall and Mueller reviewed various possible
system candidates for manned orbital flight and the OSD decision to
select the Gemini/MDL approach. They agreed that continuing space
agency studies might confirm NASA's need "for a space station of pro-
portions which will permit a centrifuge and/or require crew sizes of
four or more." They recognized that a national requirement might develop
for a large orbiting station and agreed that both agencie$ would continue

to coordinate their studies in that direction. Concerning management

"interfaces for the Gemini/MDL, they concurred that "if the Gemini E

capsule is procured from the Gemini contractor that it should be
procured through NASA" and that a cocrdinating board should be estab-
lished to define the relationships and execute the necessary agreements.
& In summary, Drs. Hall and Mueller listed the following NASA-

DOD agreements and conclusions: .

1. The Gemini B/MOL was a single military projeét within
"the National Space Pfogram" and was being implementéd by DOD in
response to military test requirements in preparation for possible
requirements. |

2. DOD would initiate, under USAF management, a MOL progrem

directei toward determining the military utility of man in orbit.
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3. DOD would make use of the NASA-developed Gemini, modified
as required to be the passenger vehicle for the lsboratory ¥

4. Titan III would be employed as the 0L booster.

5. NASA experimental requirements would be incorporated in
the MOL Progran.

6. A Coordinating Board would be constituted to resolve
Gemini B/MOL interface between DOD and NASA.

7. The X-20 program would be cancelled in favor of the
MOL Program.

8. The ASSET program would be augmented by DOD.

9. DOD and NASA would coordinate on an accelerated test pro-
gram to determine the characteristics and sultability of various forms
of maneuverable recovery vehicles.

10. Both agencies would continue their study of requirements
for large or operational type space stations and would utilize the

AACB and its panels to coordinate these studies.=l

*In late Januery 1964 Drs. Brown and Seamans signed a DOD/NASA agreement
authorizing the Air Force to negotiate a Gemini F desizn contract with
McDonnell, provided that the arrangement did not set a pattern for any
follow=-on engineering and procurement contracts, A nesu contract would
require NASA's specific concurrence so as not to .interrere with its Gemini
program. See Chapter XIII, History of MOL, Plans and Policies, Vol. II.

FERCICEE:
eaN .




NRO APPROVED FOR ) 52
RELEASE 1 JULY 2015 . ;

IV. PLANNING THE MANNED ORBITING LABORATORY
December 1953-June 1954
L8 The MOL decision made, the Air Force in‘December 1653 began

en arduous effort stretching over many months to define its primary
objectives, identify the military exp=riments the astronauts would :
parform, and study the kinds of equipment and subsystems needed. This

work began after Dr, Brown forwarded detailed program guidance to the

Air Force on 11 December. According to his instructions, the basic

purpose of the Manned Military Orbiting Laboratory (MMOL)* wes to
" essess the military utility of man in space. Since man was not con-

sidered useful unless he psrformed a variety of tasks in spece, MOL

equipment was to be chosen both to support the astronaut and challenge

his flexibility and judgment. DDR&E visualized the following typs of

menned orbital .activity: ‘ ,

/Tne astronaut/ will carry oat scientific observations of
both space ani earth. He will adjust equipxment to ensurs
its maximum pzrformance. He will maintain the repair equip-
m2nt. He will b= measured to see if he 1is capable of coping
with the unusual--either in his observation or in his equip-
ment operation. Indeed, it is plamnned that he will be
challenged so severely that room in the laboratory must be
planned to provide minimum elemesnts of personnel comfor:
such as rest, exercise, and freedom fram the confinement

of a space suit.l

L33 Accordingly, Dr. Brown suggested the Air Force design military
test equipment and adopt proczedurss to measura the degree of improvement

that could be achieved by employinz man in space. Since reconnaissauce

*At the request of President Johnsoa, the word "military" was later
droppad.

S
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was considered a logical mission, he proposed the Air Force install
camers equipment in the laboratory module to provide "threat- waraing
intelligence." To test the astronauts' capabilities, he suggested

that targets simulating key enemy localities be transmitted to them

and they be required to respond to emergency raquests for information
by locating and photographing these points, p2rforming on-board pf?:ess-
ing and photo-interprstation, and transmitting the aata to e2arth. Much
of the above proposed test activities, he said, could be simulated on
the ground or in aircraft;

B3~ In addition to using photographic equipment, he suggested
the Air Force install an optical viewer in the MOL having a sufficient
field of vision to allow an astronaut to search for targets of opportunity,
identify them, and report in real tim=. He thought that several sets
of high quality direc: optical equipment would be needed. He suggested
the: tests also might be performed with an infrered system using a
veriety of wave lengths to help determine the opsrator's ability to
interpret date, opti:ize the signal and identify the greatest sources
of noise, and report receipts of signals from bsllistic missiles, ships,
ground installations, and other sources. He believed 1t might Dbe
dgmonstrated that Infrared systems became op=retionally feasible only
by using "the discriminatory intelligence of man in the loop."2

—48 Besides possible experiments and equipment to be used, Brown's
instructioas also covered a number of other program areas. He directed
thz Alr Force to make theimaximum use of NASA's control facilitles at

Houston* and the world-wide tracking network bullt for the Mercury,

*This proposal was discussed but never implementad.
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Gemini, and Apollo programs. Concerning procursment of Gemini B, he
asked the Air Force to work through NASA officisls if the changes
required to adapt the capsules to MOL were of a minor nature. If
major modifications wers required, he said the Air Force would be
authorized to deal directly with McDonnell. Funding to support this
preliminary study and development planning effort was set ‘at $10
million for fiscal year 1964 and $75 million for fiscal year 1965.
_,LG§‘ In his covering memorandum to the above program guidance,

Dr. Brown asked the Air Force to submit a development plan to 03D by
year's end and he further stated:

, Tne degree of success of the MOL Program is certain

to have national importance. The nature of the coopzrative

effort with NASA will require decisions that must be made

by the Secretary of Defense. In recogaition of these con-

ditions, the DDRXE will expsct to have a larger measure of

direct involvemen: than is the ususl case, In working out

a plan for Air Force/DOD relations, the Air Force should

recam=nd a method of management control which will setisfy

this requiremant and a2t the same time be acceptable to the

Air Foree, An arrangement similar to that which now 2xists
in the Titan ITT program should be considered.3

The Air Force Response

&¥ On 16 Dzcember 1953 Headquarters USAP sent copies of the
program guidelines to General Schriever and directed him to submit
a MOL development plan. He in turn contacted Maj Gen Benjamin I. Funk,
head of the Space Systems bivision, and rsquested preparation of botn
a2 MOL development plan and one covering an accelerated ASSET development
program. He suggested the MOL document be in the form of an 1llustrated
briefing using a preliminary system package plan (PSPP) format. He

said that, in view of the "narrowing" of the MOL program's original
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scope by OSD and SSD's extensive experience conducting spece station
studies, the Division should be able to immediately focus oa the task.
_&r Schriever further suggested that the developnent plan provide
for six MOL lsunches with the first manned shot to take place in the
last quarter of calendar year 1967. He also provided guidance on other
actions required. He said SSD should seek detailed knowledge about
the Gemini system--about its launch and flight opsrations aﬁd control,
spacecraft engineering, etec. It should reassess the Air:Force‘s
participation in the NASA Gemini program with particular reference to
+he relationship betwszen MOL and the military experiments being planned
for piggyback flight aboard space agency vehicles. Finally, he said it
should make a careful study of proposed MOL experiments and support its
2comm=ndations with data obtained fram analysis, groand tests, and
gircraft simulations where possible,
L8y Tne AFSC commander concluded:
We must move out immediately and sggressively on the MOL
Program for which w2 have waited and preparsd for so long.
T cannot overemphasize the national importance of this mili-
tary manned space undertaking and am confident thgt we can
rise to meet the difficult chaellenge it presents.
—87= On receipt of this guidance, Genera]l Funk instructed
General Bleymaier, who had been in charge of Titan III development,l
to take on the job of full-time director of a MOL task force.
Bleymaier's task force quickly organized itself and began work on
& preliminary plan which was completed by the end of December 1963,

As the task force visualized it, the MOL would be used primarily for

tne surveillance-reconnsissance mission. To get the proJject underway,

LR B B T

v ime .




NRO APPROVED FOR
RELEASE 1 JULY 2015

56

BT P Y

YiaSili
it recommended éhe Adir Force deal directiy with MzDonnell rather than
through NASA on acquisition of the Gemini B spacecraft. It also proposed
that: (1) the 033 studies be cancelled or deferred, having been "somewhat
overtaken by the MOL decision;" (2) the Air Force continue to fly piggy-
back experiments sboard NASA's Gemini spacecraft; (3) the Martin-
Marietta Corporation be selected as the booster-peyload integration con;
tractor; and (4) contract definition ectivities be started et cnce.

&y On 2-3 January 1954 Generals Funk and Bleymaier led an SSD
briefing team to Washington to present thelr proposed MOL implementation
plan to Headquarters AFSC and Pentagon officials, Aféer heariﬁg the
briefings, General Schriever approved their éubmission to higher head-
quarters togethér with a paper on MOL mansgement drafted by his staff.
Tnis papar recommended that the Air Force establish a higﬁ-level menaga~

ment office, with Schriever as its director, to s2rve as the primery

agency between the Secretary of the Air Force and & SPO (system program

office) to ve established at SSD.* On 4 and 6 Jenuary Bleymaier
prasented the plan to the Air Staff Board (ASB) end members of the
Designated Systems Management Group (DSMG), including Secrstary Zackert
and Drs. McMillan and Flax.7

_k&r” At the formal D3MG briefing, Maj Gen William W. Momyer,
chairman of the ASB, reported the Board's opinion that the AFSC plan
was rasponsive to OSb's guidelines. Hz commented tﬁat while those
guidelines were not ones the Air Force would have adopted if it con-

trolled MOL decision-making, the important consideratioa was "to teke

*See Chapter V for a further discussion of the evolution of the
MOL menagemsnt structure.
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advantage of an environment which will ellow us to proceed....recog-
nizing thet in the future we may be zllowed to expend it to accormodate
other valid Air Force needs and aims." Gensral Momyer said the Boerd
has a number of questions about the proposed plen. ‘One involved the
launch schedule, which the Board members felt should be moved up in
view of NASA's plans to launch its thrse-man Apollo spacecraft in
early 1967.* The Board also was concerned about "putting all the Air
Force man-in-space eggs in the reconnaissénce basket" and recommended
reexamining the mission area.

—8 On his part, Secretary Zuckert concluded thet, as the plen
eppeerad to be responsive to top-level guidance, the Air Force should submit
it to 03D. He concurred in an AFSC recommendation that the ASSET
program plan be withheld panding campletion of a study of the scope of
that pro,ject.9

_4&&— With Zuckert's approval, on 7 January AFSC briefed membars
of Dr. Brown's staff including Dr. Hell. Two days later Maj Gen
A. J. Kinney, Assistant Deputy Chief of Staff, Research and Develop-
ment, and his.staff met informally with Dr. Hall to discuss the proposed
development plen. Hall remarked that, while AF3C had made a cémmendable
effort, he felt the plan was unresponsive in certain areas and nea2ded
considerabiy more work in others, perticularly concerniné pre=-program
definition activities.

_L&r" He said further that he disagreed with the AFSC recommerda-

tion thet the O3S studies be cancelled or deferrad.‘ Also, he thought

¥The unvoiced fear was that an operational Apollo in 1967 might
undercut support of MOL.
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both McDonnell and Martin-Marietta should do studies to Jetermine
how the MOL systems integration job should be accamplished, while the
Alr Force investigated "the nature of the expsriments and attendant
equipment which would go into the laboratory caunister." As for the
proposed launch schedule, he also took a position similar to tﬁe Air
Staff Boerd's, that is, he felt that the schedule should be moved up
to provide for ummanned launches in calendar year 1966 and early 1957
and for a first firing of a manned vehicle in the second quarter of
calendar year 1967.10 ' '
;IGfEORIAN) Dr. McMillan also had a samewhat negative reaction |
40 the AFSC presentations which related to his highly secrat activi- |
ties as Director of the Netional Reconnaissance Office (NRO), Created
in 1952, this covert organization was responsible for conducting un-
manned satellite reconnzissance of the Soviet Union. Because of Moscow's
speseciel sensitivity to overhead reconnaissance of its territory, the
President promilgated 2 stringent security policy which stated that the
United States should not in any way officiselly acknowledge or confirm
or deny the operational employm=nt of a setellite reconnaissance system.*®
A1l informetion rslating to rescomnaissance was to be rigidly controlled
<o avoid provoking the Russians and the word itself was not to be used.

For example, in response to United Nations queries, the American dele-

getion would use the word "observation."

*Moscow's sensitivity gained worldwide attention in the spring of
1950 after a U-2 reconnaissance aircraft was shot down over its |
tarritory. A fuming Przmier Nikita Khrushchev torpsdoed the Big
Four summit confersnce in May after President Eisenhower refused
to apologize for the U-2 missions.
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_(PEZDORIAN) In the course of supervising this highly successful,
0SD-menaged satellite reconnaissance program, Dr. McMillan decided it
might be worthwhile to investigate "possible manned reconnaissance tasks."
On 7 June 1963 he instructed the Directoraste of Special Projects (SAFSP),
which developed and opsrated the unmanned reconnaissance systems, to
undertake a study and simulations to determine man's ability to recpgnize
"high priority targets" and to point "high resolution cameras so as to
obtain coverage of these targets."ll

LﬂstORIAN) The proposed investigations, which were given the

project designator MS-285, were subsequently initiated om 2 December

1953 by the Eastman Kodak Company, an SAFSP "black” contractor involved

in developing the optics for the unmanned reconnaissance program. In
the area of prime photographic functions, Bastman Kodak undertook to
consider man's ability to: (1) search, detect, and recognize targetis;
(2) select alternste targets; (3) aim cameras; (4) detect motion and
control exposure for -unusuel lighting conditions; and (7) record and
report target data. Punded by a $351,201 SAFSP contract, the Easiman
Kodek studies were to be completed by July l96h.12

;IGfDORIAN) Such was the situation when Secretary McNamara

. announced. the MOL project and discussions ensued about its surveilleance-

raconnaissance mission. Concerned about the security aspects.of the
new program, the military Director of the NRO Staff,* Brig Gen John L.
Martin, Jr., on 14 January 1964 reminded McMillan that the entire U.S.

sztellite reconnaissance effort was being conducted in the "black" and

*¥Known otherwise as the Office of Space Systems (SAFSS).
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had been & forbidden subject within the Air Force since late 1960.
Also, he noted that camers contractors involved had been restrained
from meking any public disclosures and he suggested contact be made
with the "black" contractors who had been active either in the 035
studies or preliminary MOL planning "to reestablish satellite recon-
naissance discipline which existed prior to the excgptions which wars
made for these programs." He also urged that any MOL flights be made
from Capé Kennedy since launches from the West Coast would lead to the
obvious assumption of immediate reconnaissance employment. "There is,"”
he said, "no other credible reason for low altitude polar launches for
such & vahicle."13
87 It was with General Martin's strictures in mind that
Dr. McMillan, fbllowing the AFSC presentation, notified General
Ferguson that the prbposed development plan had placed too auch emphesis
on an operational reconnaissance system. Developament of such a system,
he said, was "not an approved objective” and he warned that it was
"gbsolutely crucial" to MOL's survival that it be directed téward
specified and approved objectives. He said that befors program defini-
tion could begin, the Air Force would have to establish a spscific set
of MOL objectives and requirements and define the criteria to be used
iﬁ evaluating "trade-offs among objéctives." Uhfil this was done,
program.go-aheai would not be authorized, He urged General Ferguson
to iraw up a specific list of candidate expariments or experimental

areas to be analyzed and studied during program :1efin.’L‘c.’Lon.ll+
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_4&r Responding to McMillan's guidance, Genersl Ferguson directed
nis staff to take steps to insure that project goels, requirements, and

criteria ware clearly defined. Following & series of meetings during

February, Schriever's and Ferguson's planners agreed that "the objectives

of the MOL should not be based on a single set of expsriments zimed only

" AFSC was directed to prepare

et one mission, such as reconnaissance.
e unified document which identified & minimum number of expsriments to

: 1
help assess the utility of men in space. 2

487 Meanwhile, Dr. Flax submitted a memorandum to Dr. Brown on
the preliminary USAF epproach to initiating MOL development. He i
raported that, as a start toward program menegement, & system office
would be established at SSD with responsibility for MOL, Titen III, and
Gemini while studies of higher echelon managemsnt prozeed., He said the
Air Force would procesd with the 0SS studies, revising the original wdrk
statements to drop the prelirinary vehicle design raquirsment end
emphasize identification of technical requirements, expariments, equip-
ment, etc. It also would let contracts to McDonnell and Martin-
Merietta for the Gemini B and Titan ITIC studies. To support these
investigations, Dr. Flax asked Dr. Brown to ;elease $10 million in
emargency fiscal year 1954 funds. He estimated the cost of 211 pre-
program Jefinition studies--including the $1 million previously ear-
marked for the 03S studies--zt $18.60 million.l6

—87 On 29 January 1954 the Defense Research Dirsctor authorized
Flax to proceed with negotiations for the 0SS study contracts only.

Concerning the other proposed studies, he said "a convincing account

ICRIAN
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of experiments to b= done in the MOL Prbgram must first be provided
to the Secretary of Defense" before they would be authorized. His
staff, he noted, was "working with the Air Force on such a document.”
Dr. Brown was referring to Dr. Hall and Bruno W. Augenstein, his

Specisl Assistant (Intelligence and Reconnaissance), who were meeting

with S3D and Aerospace Corporation officials on the West Coast to

discuss not only MOL experiments but mission and equipment Justifications.

& DDR&E's direct involvement in the MOL planning process--which
Dr. Brown had indicated would occur--troubled General Schriever. In
e message to General Funk on 23 Januery, he seid it wﬁs "imperétive that
the results of the SSD/Aerospace contributibn to the DOD parsonnel
prasently working with you be provided me for joint discussion with
DDR%E." Recalling the AFSC presentations made to Headquérters USAF
and 03D parsonnel earlier in the month, he expressed concern that "“the .
many approaches and alternatives to mission assignments and equipment
definition in the MOL program may be in conflict and thus jeopardize

1118
approvel....

Reconnaissance: The Main Emphasis

L&Y Despite MeMillan's efforts and those of NRO to stop references

to MOL as a manned reconnaissance system, the main emphasis in various
"white" papsrs prepared by SSD and the Aerospace Corporation was on the:
surveillance mission. For sxample, an SSD scientific advisory group
headed by Dr. Milliken--after reviewing the proposed MOL implementation
plan--concluded that "reconnaissance-surveillance 1s a most practical

and acceptable military mission for exp=rimentation and that other

DORIAN
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missions such as satellife ingpection should remain secondary mission
possibilities." 'The advisory group* felt thes edding & man to the
reconnaissance system "could most dramatically reduce the complexity,
expense and unrelisbility which would be inherent in an unmenned,

automated system to accomplish the equivalent amount of rilitarily

1
important information gathering." 9

A4S Reconnaissance glso was considered e prime MOL mission in
an Aerospace document on "MOL Experiments and Testing Pnilosophy, "
dated 13 February 1954, which proposed a number of exﬁeriments using
optics "for daily sampling of enemy reactions during tense international
cituations.” Reviewing the requirement for en effective optical system,
Aerospace noted that: |

Such a system is = 60-inch diameter cassegrainian type
telescops with diffrection limit optics over the useful field
of view., This caliber of optics using high resolution film
such as S0132 (Eastmen Kodak LUOL) and the man to adjust the
image motion compensaition to er ther 0.1 percent, will
yield ground resclutions off _ from 100 nautical
miles altitudes with 20 degree sun angle light conditions,
neglecting degradations csused by atmospheric seelng. Un-
der low light levels associated with S5-degree sun angles
such as would be useful over the Soviet Union during the
winter months, ground rssolutions of could be
realized.20

—(&)> The Aerospace papsr went on to discuss in some deteil the
aivantages and disadvantages of using opticel systems with larger or
smaller diameters than 60 inches, and outlined the work sequence by

which an astronaut might point a camera and compensate for image
21

*The members were Drs. Gerald M., McDonnel, Homer J. Stewart, and
Ernst H. Plesset. Special advisors were Drs, Nicholas J. Hoff,
Laurnor F. Carter, Arthur E. Reymond, and Prof. Cormelius T. Leonde.

DORIAN
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_{&¥ Hell and Augenstein similarly concluded that observation
experiments should be given "careful and predominant attenzion" in
the MOL program. On 5 March, in & lengthy memorendum to Dr. Brown,
they reported on what they termed were "vigorous and produciive
discussions" of MOL missions and experiments extending over & i:eriod
of many weeks. They advised that sufficient agreement and understqnd'-
ings had been reached so that the Secretary of Defense should "provide
authoritative guidance to the USAF to pursue the next phase of effort."”

—83= On 9 March Dr. Eugene Fubini, Deputy DDR&E, forwarded a copy
of the Hall-Augenstein report to McMillan. He reminded the Under
Secretary that a list of proposed MOL experiments, together with a brisf
statement of their military and/ or scientific value, was raquired by
03D before it would approve the project.2

ABZSAR) In March .1961+ there was still another group which

racomended that menned spé.ce rzconnaissance be pursued. A panel of
Project Forecast, established the previcus spring by Secrsiary Zuckers
end General LeMzy with General Schriever as its Director, declared thet
the areas of most promise for manned reconnaissance were "those of nigz
resolution photography, infrared imagery, and the all-weather capablli-
ties of the synthetic array side-loocking radar."” The panel estimated
that high resolution camera systems could be built within & few years
that would "‘yie.ld ground resclutions of less than- It
believed the systems could be enhanced by using man to poin: at the
proper target§ and adjust for image motion c_oi'npensza:l:ion.2

A8 With the consensus being that the reconnaissance mission

should be given the main emphesis in the MOL program, Dr. McMillan
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in early March met with General Schriever to clerify future approaches
to the proposed pre-Pnase I studies. The two r=n agreed that certain
overt experiments related to reconnaissance would attempt "to Jetermine
man's capability, with appropriste aids, to point an instrament with
eccuracy better than % mile, to adjust for image motion to beiter than
0.2 percent, and to focus precisely (if this is necessary)." McMillan
agreed that these activities could be classified under the normsl
security system (as "secret") and simply stated as objectives without
indicating to contractors or others how they might campare with existing
or projected unmanned satellite reconnalssance projects.

_&r He recommended use of a telescopic system for the pointing,
image motion compensatiOn, and focus experiments. Pointing accuracy
could be recorded with & simple collimated camera of rzsolution easily
aveilable from unclassified equipment. IMC psrformance could be
recorded by photographing stars or by use of long exposures. He agreed
that photography of the quality approaching that needed for recon-
neissance might be undertaken on some orbital flights. An exparimantal
cemera held under spscial sscurity (an F/16 camera with 240" focel
length) might be made available as government-furnished equipment.25

’LSinRIAN) In = letter to Schriever sent under the NRO Byeman
security system, McMillan further advised that the NRO had initiated
separate studies which would compare carefully the potential cost and
psriormance of very high resolution systems, both manned and unmanned.
He said that these studies would be kept current with the overt MOL

program and that NRO's objective would be to insurs that, "at such time

DORIAN
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as the evidence fram MOL expsriments warrants the decision, the

basis for e timely development of a mauned system will be at hend.”
Concerning the experimental camera, he edvised thet activities related
to it would be handled exclusively within NRO channels and that
sp2cial clearances would be given selected AFSC personnel who would be
kept regulerly informed of results.25 .

(P2“DORTAN) Meanwhile, the NRO announced formal guidelines for
its covert studies, being performed under the code name "DORIAN." It
stated that the studies and any subsequent hardware activities which
were directed toward development of "an actual rsconnaissance capabilisvy
for the Dspartment of D=fense's manned orbiting laboratory....are under
the sole dirsction -and control of the /(,8’)' Nationel Reconnaisszance
Office and are pért of the_(BAY Nationsl Reconnaissence Program."

Normal military security would apply to other MOL study activities con-
ducted outside Project DORIAN. The fact that certain actual rsconnais-
sance studies wers under way for applicetion to MOL, and the existence

and participetion of NRO, etc., were to be consideresd extremély sensi-

tive and required handling under the Byeman security system.

Policy for the Conduct of the MOL Program

,497’ At the end of March 1964 Dr. MsMillan issued a statement
of policy to govern tne coﬁduct of the early phases of the MOL program.
Once again he emphasized that the primary objectives of the program

ware experimental: "TQ obtain authoritative data, in an econanical way,

DORIAN
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missions in space, and to obtain data on men's psrformance sufficient
to form s basis for design and evaluation of menned systems.,” He

further directed that:

No requirement to develop an operational system will
interfere with the requirements imposed by the experiments
to be parformed; cost and schedules will be defined by the

n=eds of the exparimental program.
Expariments will be psrformed on orbit only after
prior tests on the ground and, if necessary, in aircraft,
edequately define and justify orbital tests.
Granted that an orbitel flight is jJustified by its
primary experimentel parposes, such secondary experiments
&s are desirably and conveniently carried along may elso
be included.23
_Ley” Among expsrimental ereas of military interest, McMillen
listed "observations of the earth and earthbound events, and detection
of en interaction with other space vehicles, both cooparative and
uncoopzrative." Tne basic function of man was to search for and
selec- targets or subjects for observation, to navigate precisely, |
sdjus> and maintein equiprent, end summarize and report date. It was
expzcted that maen would facilitate various mission-related expsriments
including detection, classification, identifiCation, and tracking of
such tergets as fixed installations at known locations; fixed installa-
tions having varying degrees of ambiguity as to loczation; and ground
vehicies, ships, space vehicles, missile launches, explosions including

29

nuclezr, etc.
(U) Like Dr. McMillan, the Director of Defense Research and
Enginesring also emphasized at this time that ground simulations and

thorough advance study would have to precede any expsrimental MOL
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effort in space and that orbital experiments would be designed to
test man and determine just what he could do. Dr. Brown explained

this approach during an appearance before the Senate Committee on

Aeronsutics and Space Sciences:

If you just send a man up there without knowing what
experiments he is going to do when he gets there, whet you
are likely to find is that everything he can do you heve
a machine that can do Jjust as well. '

I am gradually becaming convinced that there are some
things he can do better, but I want the experiment speci-
fied first so when he goes up there he will actuslly be
able to show he can do better.

I think I can give you one spezific example: T
+hink & men can probably point & telescops more accurately
than autamatic equipment can., However, unless you design
the equipment to messure that before you send & man up,
and unless you give him a piece of equipment that will 30
answar that question....you are not going to get the. answer.

ijﬂbORIAN) Headquarters AFSC, meanwhile, had reconciled itself

_to the fact thet the MOL development plan would not be approved until

it had presented to the Secretery of Defense "a convincing account of

MOL program experiments which will satisfy the objectives of demon-

strating qualitatively and quantitatively the military usefulness of

man in space.” On 9 March General Funk was instructed to submit &
praliminary technical development plan (PTDP)--to include descriptions

of proposed experimentse--that could serve as the single esuthoritative

MOL refersnce document.3l In a separate letier sent to General Funk

under the BYEMAN security system, the SSD commander was advised that

the reconnaissance'mission remained extremely sensitive and that the §
PIDP should avoid any reference to it.32

DORTAN
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_(3¥ Several weeks before receiving this guidance, SSD had set
up a working group under General Bleymaier to identify the proposed
MOL experiments. Designated the MOL Experiments Working Group and
headed by Col William Brady, the SSD System Progrem Director for MOL,
it had & membership of several dozen military and industrial representg-
tives. During February and March 1964 the group examined more then 40O
proposed experiments submitted by various defense and industrial agencies
and categorized them into & number of technical ereas. Committees of -
expsris were then formed in such specialties as optics, infrared, radar, i
cammunications, etc., to anslyze the proposals to determine whether
common objectives and equipment might satisfy mcre than one experimental
objective.33

/LST‘ After eliminations and consolidations, 59 experiments were
identified. These weras further scrutinized, evaluated, and finally
reduced to 12 primary and 13 secondary MOL expe;iments which were
incorporated into the preliminary technical development plan submitted
to AFSC on 1 April. The 12 original primary experiments were:

P-1 -- Acquisition and Tracking of Ground Tzrgets. To svaluate

man's parformance in acquiring preassigned targets and precisely

tracking them to an accuracy compatible with the requirements for
precise Image Motion Compensation (IMC) determination.

P-3 -- Direct Viewing for Ground and Sea Targets. To evaluate
man's sbility to scan and acquire land targets of opportunity, to
scan and detect ships and surfaced submarines, and to examine ships
and surfaced submarines for classification purposes.
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P-l -- Electramagnetic Signal Dztection. To svaluate man's
capaﬁiiity for meking semi-analysticel detisions and control adjust-
ments to optimize the orbital collection of intercept date from

advanced electramagnetic emitters.

P-5 -- In-Space Meintenance. To svaluate men's capability to
perform melfunction detection, repair, and maintenance of complex
military p=culiar esquipments. ‘ .

P-6 -- Extravehicular Activity. To evaluate man's ability in
the parformance of extravehicular opsrations peculiar to future
military opsrations, including external spacecraft maintenance.

P-7 -- Remote Msneuvering Unit. To evaluete the astronsut's

ability to control the femote Maneuvering Unit (RMU)

P-8 -- Autonaomous Spacecraft Position Fixing and Navigation.
To eveluate the capability of a man using various cambinations of
equipment to ect as a spacecraft navigator and provide eutonomous

navigation.

P-9 -- Negation and Damage Assessment. To 2valuate man's ebility
to czrry out a negation and damesge essessment function.

P-10 -- Multiband Spectral Observations. To 2valuate man's
ability to detect high radiance gradient background events and
missile signatures using miltiband spectral sensors and to provide
additional measurement data on backgrounds and missile signatures.

P-11 -- General Performance in Military Space Op2rations. To
obtzin reliable and velid measurements of man's more basic performance
as it relates to applied mission functions and physiologicel changes
ozcurring during the stresses of the MOL flights.

P-12 -- Biamedical and Physical Evaluation. To evaluate those
effects of weightlessness which can potentially compromise mission
succass. Sufficient data are required to validate supporting measures
employed, devise improved methods, if necessary, and afford plausible
estimates of biomadical status for missions longer than 30 days.

_BSDORIAN) Three other experiments, later added, were: P-13,
oceen surveillance; P-1ll, manned assembly and service of large entennas;
and F-15, manned assembly and service of large telescopss.

_,LST’ The SSD ievelopment plan described the pre-Phase I MOL
activities which would precede issusnce of a request for proposals

DORIAN
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to industry for project definition. It discussed the USAF approach
to program management, procurement philosophy (i.e., sdopting the
"gssociate contractor” concept to procure major elements of the
system), organizational responsibilities, and steps leading to a
first unmanned launch, which the plan tentatively scheduled for
June 1958, and the first manned flight sometime in calendar year
1969.3LL
_&" After General Bleymaier and Colonel Brady briefed Dr. Flex
on the plan on 6 April, it was officially submitted to Headquarters

USAF on the 8th. AFSC requested authority to proceed with the pre-

. Pnase I effort and estimeted the cost at $5.5 million (another $500,000

was later added for the Nevy's ocean survelllance studies). Concerning
the 03S contracts; whose éost was included in the above total, AFSC
brought to the attemtion of the Headquarters that it had never resceived
authority to award them. Dr. Flax subsequently signed a "Datermination
ani Findings" (D&F) on 13 April 1964 euthorizing AFSC to negotiate the

finz1 0SS study contracts.35

MOL Pre-Phase I Go-Ahead is Approved

—~8¥" On 10 April Dr. Flax forwarded to Dr. Brown two coples of

" the AF3C @lan and requested funds and authority to proceed with pre-

Phase I MOL activities. Tne D=fense Research Director, after review-
ing the docum=nt, reported to Secretary McNamara on 21 April thet

08D-Air Force discussions-had clarified the MOL experimsnts approach
and that the Air Force had rsquested go-ehead authority for‘the pra-

, 5
Pnase I studies only, with funding listed as follows:3
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6 Experiment Study Contracts (USAF to Industry) ~--- $1.0
3 Experiment Studies (Navy in-house) -eem=see=-=---- 0.5
6 Support Studies of Laboratory Subsystems --------- 1.2
Gemini B, Detailed Study (McDonnell) =e---ceces-c-- 1.0
Titan ITI Interface Study (Martin) ------eece-ce---- 1.0
Apollo Applications Study (North Americen) ==--=---- 0.2
One-Man Gemini Applications Study (McDonnell) --=--- 0.1
Aerospace Corporation Support ---=-e-s-ccsmcemmccco-- 1.0
TOtaAl =ce—mercececcr e c e, e ————————————— ﬁE.O

48 So that McNamars might know the spectrum and detail of the
experiments alrsady selected by the Air Force, Dr. Brown listed the
12 primary and 18 secondary experiments. He expleined thet the ad-
vantages of having a man in space vehicle wers in his ability to
racognize patterns, interpret them in real time, and report the re-
sults, and his =2bility to point a sensor (telescoPe-camer&) and pro-
vide image motion comp=nsetion. Hz said the proposed MOL expariments
should provide answers to the question whether better results could
bs obtained by using e man as comparad to an ummanned systex of the
samz weight. He advised he élanned t0 relezse $6 million of deferrad
fiscal year 1965k funas for the Air Force to begin the studies--if the
Defense Secretary did not object.

AB<DORIAN) On 27 April Dr. McMillan also reported to McYamara
on USAF plans for reconnaissance studies, expariments, and possible
developments connected with the MOL project, and NRO actions. He
zdvised that the "black" effort was being handled within the BYEMAN
control system, while certain other studies wa2re carried out openly
2s part of the MIL program under normal classification. He said:

Should the MCL exp=ariments demonstrate satisfactorily
that & man may be able to make important contributions <o

DIRIAN
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the effectiveness of satellite reconnaissance missions, it
will be necessary to compare carefully the potential cost

- and performance of very high resolution systems, manaed and
unmanned. Such comperisons will require complete access
to the present urmanned setellite reconnaissance program.
They will be carried out exclusively by the=f8}NRO as
Project DORIAN.38

—’,LS#"Based upon this information fram two of his top scientific
ani technicel advisors, Secretary McNamara authorized the start of
pre-Phase I activities. Wnereupon, oa 29 April Dr. Brown advised
Zuckert of the release of the $5 million for the MOL studies. How-
ever, he laid down certain conditions by requiring the Air Force to:
(1) delay contract nsgotiations for Apollo and one-man Gemini studies
until his office had approved the proposed work statements; - (2) delete
experiment P-9 unless the Air Force could show its compelling impor-
tence; and (3) give special emphasis to ground simulation testing
durinz all experimental studies.3?

Y on b Mzy Dr. Flax forwarded Brown's instructions to the
Vice Chief of Staff for "action as directed,”" noting that AFSC would
have o obtain advance spprovel of all work statements. AFSC aund S3D,
howaver, found the latter reqiirement irksoms since the procedure was
time-coasuming and would deley the letting of contracts. The 0SS
study contracts were zn example., Th2 work statements, first submitfed
to Headquerters USAF on 19 Fetruary, were not approved until 12 March,
the D%F was not signed until 13 April, and authority to proceed with
the contracts was not given until 20 May. Actual letting of three
contracts--to Douglas, Martin-Marietta, and General Electric--was not
acconplished until 27 May l96h.h3

DORTAN
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"iiﬁf As expacted, thers were long delays whish served to axtend
the contracting process through the spring end summer months. Thir-
teen sdditional contracts wers awarded on the following dates: 8 June,
the Gemini B spacecraft study (McDonnell); 15 Juns, attitude control
and stabilization (Minneapolis-Honeywell); 17 June, Titan III interfece
(Martin-Marietta); 7-16 July, electrical powsr subsystems (Allis- '
Chelmers, North American Aviation, and General Electric); 13 July,
environment control subsystems (Garrett Corp. and Hemilton Stenderd);
22 July, autonomous nzvigation (Hughes); 23 July, multiband spsctiral
observaetion definition (Aerojet-General); 10 August, iﬁage velécity
sensor subsystem (IBM); 1 September, short-arm centrifuge (Dougles);
and 24 Septembef, mann=d electro-magnetic (EM) signal detection
(Airborne Instrumentztion Laboratories). The mos< expenéive contracis
wers for the Cemini B study ($1,189,500) and the Titan III interfece
investigation ($910,C00). Totel costs of 13 pra-phase I studies came
to $3,237,716.%

’ijV’Dr. McMillern, meanwhile, had again reerphacsized to Gensral
Schriever the importance of using simulations during the various 2x-
parirents and studies. On 15 May he informed the AFSC cammander that
he thought the contrzctors might be misled by the preliminary technizal

development plan's emphasis, espacially as it related to the proposed

s e et it e

*In addition to these contracts, SSD was responsible for a cost-

plus-incentive fee (CPIF) contract previously negotiated with Ling-
Temco-Vought Astronautics for development of a Modular Maneuvering
Vehicle unit for the NASA Gemini program. The cost was $5,890,183.
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to determine what men can 4o in ascquiring and tracking and caxpenseting

for image motions. Design of orbital geer is incidental to a third

phase of the task., The first two pheses are simulation and airerafs

tests, which are prerequisite to, rather than concurrent with, the

third phase." Consequently, he asked that the plan be rewritten to

clearly esteblish the mein objective. This additional guidance wes

dispatched to SSD on 28 May and a revised development plan was

published om 20 June.hl
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V. EVOLUTION OF THE L MANAGEMENT STRUCTURE

‘Leﬁ’ Several months before the pre-Phase I studies got under way,
Headquarters USAF took steps which eventually led to establishment of
the unique MOL management structure. This épecial organization had
its origins in events which tock place during the summer of 1963, at
a time when DOD and NASA were investigating the proposed national
space station concept discussed in Chapter III., USAF officials be-
lieved that development of a national space station would require an
effort comparable to "the Manhettan project ,»ourvICBM program, and
the Lunar program’ and they felt it essential that the Air Force be
chosen executive manager.l

_l&e¥” It wes with this goel in mind that General Ferguson on 7 Aug-
ust 1962 reported to Gen Williem F. McKee, the Vice Chief cf Staff,
that NASA was zlready organizing "in depth" to thoroughly define and
establish a space station project. If the Air Feorce was to succeed
in becoming executive manager, he said it wouli be necessery to ad-
just the Air Staff organizaticn since USAF field agencies would not
be in a position to cope with & project requiring top leveli coordi-
nation with such groups as Secretary McNamara's staff, Congress, etc.
Accordingly, he requested permission to set up an office within his
Directorate of Development Planning "to plan, define, and establish
2 national spaces station program under the executive management of
the Air Force."<

(U) General McKee approved the request and on 23 September the

office of "Deputy Director of Development Plahning, Space" was
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formally established as the Air Staff focal point to coordinate with
NASA on plans for development of the national space station. Col
Kenneth W. Schultz was named to head the new office, which was seen
as paralleling the arrangement within DDR&E's office, where Dr. Hall
was serving as Deputy Director for Space. Besides working with NASA,
Colonel Schultz was given responsibility for managing USAF space
planning studies and coordinating with the Army, Navy, and other
governmental agencies.3

(U) Dr. McMillan lauded the stove action as "z timely organi-

zational step.” On Z7 September he wrote to General McKee that it

‘might also be appropriste to give the new Deputy DiIrector the Job

of reviewing proposed agende items for the monthly space station re-
porting meetings Qith NASA, controlling USAF attendance, and review-
ing all Air Force space briefings intended for the space agency.
Advising that while he did not intend to downgrade General Ritland‘s
role as AFSC Deputy Commander for Manned Space Flight,* he thought
Colonel Schultz shouli be responsible for keeping hir informed of all
significant space station data exchanges between NASA and the Air
Force.)+

k& Subsequently, General Ferguson advised General Ritland that
the new Air Staff office would exercise "authoritative review ofer
exchanges of space station data between the USAF and NASA." It also

would be responsible for all corresrondence which promulgated or al-

tered official USAF positions or policies, and handle coordination

*Established in the spring of 1962 tc coordinate certain Air Force
activities with NASA in support of the lunar landing program. ,
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of NASA studies. He directed General Ritlend to submit to the new
office a monthly status report on all AFSC stace statlon study
activities.?

”jsa’ When in December 1963 Secretary McNamara announced the
plan to kill Dyna-Soer and initiate MOL, an entirely new factor was
introduced into the management picture. Dr. Erown shortly after-
wards asked the Air Force for recommendations on a "method of /MOL/
management control” and, as was noted earlier, suggested adopting
the arrangement followed by SSD in the Titan IIZI development pro-
ject. While General Schriever and his staff thoroughly agreed on
the need for a strong, centralized field orgenization, they also
believed there should be strong and clear linez cf authority to the
highest levels of the Air Force.

(U) In January 196+, at the request of Zeadguarters USAF, AFSC
prepared a MOL management paper which General Schriever submitted
to Dr. McMillan on the 20th. The stated objeciive was to provide
Yeontinuing positive‘direction and control cf the program by the
Secretary of the Air Force while assuring ths necessary flexibility
at the operating management level." To achieve that objective, AFSC
reqommended placing General Schriever at the hz2d of a "MOL Special
Program Office"” to be locatgi in the Washington area, preferabl&
in the Pentagon. It would be responsible for cverall review and
program control, report directly to the Secretary in directing the
project and implementing his decisions.®

(U) To insure Headquarters USAF participstion, AFSC suggested

assigning Air Staff representatives on a full-time basis to the

L
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SFO ot the Space Systems Division. They would be responsible for
keeping their home offices informed while they worked for and respre-
sented the system office in their respective functional areas. In
addition, AFSC proposed that NASA be requested to provide one or
two people to work full-time with the SPO cn the West Coast. Om
major program and policy matters, it visualized‘the MOL office as
coordinating with the Chief, Vice Chief, or appropriate Deputies,
and with Dr. Seamans or other NASA officials. The systei office
would report directly to the "MCL Special Program office."T

(U) On 1 February 1964, while the Air Staff was mulling over
AFSC's proposal, General Schriever moved within his own headguarters
to establish a new office of "assistant Deputy Commander for Space
~or 1CL" under Col R. K. Jacobsen. Shortly thereafter he met with
Dr. Mciillan to discuss these management changes and the AFSC rlan
for z Pentagon-level program office. Imnitially, Mcvillan thought
well ¢ the proposal. Omn € February he advised Schriever he agreed
that “here should be a MOL office in the Washington area responsible
for dsveloping and maintaining "an experimeﬁtal plan binding on <the
progran, and in particular on SSD, after approval by the Air Sta’f,
SAF-CS, and DDRXE." As he saw it, the MOL office would be res-
ponsible for coordinating with NASA, insuring support from all AFSC
elements, programming and managing resources, and monitoring pro-
gress and providing timely information to the Secretary, Air staif,
and DDR&E.D

(J) However, McMillan also favored appointing a special assis-

tant o the Secretary to help him review MOL rrogram progress. He

79
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said that while the assistantship would 5e a full-time Jjot, the
director of the MOL office might wear the "second hat" if an indi-
vidual with appropriate qualifications could be found. He said
further that he believed the MOL office should be headed by a gen-
eral officer, with his appointment and that of the Secretary's spe-
cial assistant being concidered together.9

_L&r” Wnile awaiting a firm decision on the top-level crganiza-
tion, General Schriever on 10 March directed General Funk to estab-
lish an SSD Deputy Commander for Manned Space Systems and to dele- i
gate it full authority for MOL development. Subsequently, he named
General Bleymaier tc head the new office. Colonel Brady was desig- {
nated System Proéram D.rector under Bleymaier, ani 16 other officers
were initially assigned to him. Later, on 7 May, a permaﬁent Navy
YOL field office was estaclished as an integral pert of the SFO.L0 : |

(U) These organizational actions completed the basic field-level

organization but in the meantime little had been done about the Wash- |
ingtcn office. On 12 March Schriever and Ferguson met with Drs.
McMillan and Flax to discuss the matter, at which time the Air Force
Under Secretary expressed "certain reservations" about his earlier’
agreement of © February. He now indicated that AFSC's propcsed top-
level management proposal was not acceptable.* The next dey a dis-
satisfied General Schrlever wrote to Ferguson and reviewed the steps

he had taken within his headquarters and at SSD to establish "effective

*The NRO had already raised questions about management of the "black"
aspects of MOL development activities. , J

DORIAN ”
‘.
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internal AFSC management" of MOL. He said these steps were valid
and adequate for AFSC operatioms but, in his opinion, as he later

advised McMillan, the Air Staff arrangement was "inadequate for

the task that lies ahead."t

(U) Dr. McMillan, however, subsequently decided on a different
type of arrangement. In late April, after recelving authority td
go ahead with the pre-Phase I studies, he wrote to the Chief of
Staff about his previous apprcoval of establishment of Colonel

Schultz's office and said:

The project of developing a Manned Orbital Laboratory as
directed by the Secretary of Defense will invclve an extra-
ordinary degree of intra-governmental and inter-service re-
lationships, particularly during the early phases. The Office
of the Secretary of Defense, as well as that of the Secretary
cf the Air Force, will be continuously concerned with details of
the policies governing the MOL development....

I now believe that the MOL Project Office should assume
the responsibility to meet the requirements implicit in the deci-
sion by the Secretary of Defense tc proceed with further studies
relative to this project. For the reasons cutlined...above,
this office must be specifically and directly responsive to
the requirements of the Secretary of the Air Force, as well as
to the Chief of Staff.l2

(U) McMillan's memorandum set off an Air Staff organizational
study aimed at creating the needed coordination office. The reéom-

mendation that emerged from this study was to redesignate the

Deputy Director of Development Planning, Space, as the "Assistant

for the MOL Program” and to expand the office. This recommendﬁtion :

was accepted and on 9 June 196L the Vice Chief formally anncunced
redesignation of the office, which he said would assume "the normal
Alr Staff functions involving MOL activities as directed by the Chief

o Staff and the Secretary of the Air Force."13 ]




NRO APPROVED FOR L i
RELEASE 1 JULY 2015 R . ge

(U) As it turned out, this proved to be an interim arrangement

in the evolution of the MJL management structure. Tnese further changes

will be discussed in Chapter VII.
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VI. RESULTS OF THE PRE-PHASE I INVESTIGATIONS

_s¥ AFSC's original preliminary MOL development proposal of Jan-
uary 1964 callei for about 20 months of pre-Phase I and Phase I. study
activity* leading to full-scale hardware development beginning in Sep-
tember 1965. Tt projected the first unmanned MOL launch in June 1968
and the first menned flight sometime in calendar year 1969, This
schedule was criticized, as noted earlier, by Dr. Hall of OSD and
General Momyer, chairman of the Air Staff Board. Both men recommended
that the System:= Command review the proposed'scheiule to see if it could
be accelerated to insure that MOL remained competitive with NASA's Apollo
and Apollo Extenied projects. On 23 April, durinz a meeting with USAF
crficials, Dr. Hell again urged that they try to achieve an earlier MOL
launch.

"’LGJ"Secretary Zuckert subsequently requesiel General Schriever
1o take another look at the MOL schedule. The AF;C commander in turn
directed General Bleymaier to undertake a preliminary review of pos-
sible alternative schedules and to submit a répcrt. Bleymaier completed
this task on 1 June 196L; he concluded that if the time alloted for

project definition could be sharply curtailed, MOL experimental test

flights could begin 18 months after contractor go-ahead, a MOL with

%¥Qn 26 February 1964 0SD issued a new directive (No. 3200.9) which for-
mzlized what it called the "Project Definition Pnese," which was pre-
viously termed Phase I or Frogram Definition. PDP was defined eas a
period of time set aside for precise plamning of engineering, manage-
ment, schedules and cost factors, prior to commiiment to a full-scale
development project.
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limited subsystems suitable for manned flight could be made available
within 24 months, and one with complete subsystems in about 3z months .t
8" General Bleymaier noted that SSD's experience with other

major development programs, such as Titan III, indicated that the study
phase prior to receipt of OSD go-ahead autherity for hardware develop-
ment ran as long as 17 months to 2 years. Since many months of study
had already been devoted to the MOL concept, he thought it "logical and
feasible to reduce the definition phase to six months and the contrac-
tor selection to four months with program go-ahead at-that point." If
this was done, he felt that the first MOL flight could be achieved "ap-
proximately 30 months from initiation of the current [Ere-Phase 27 stu~

dies which were approved last month."“

Alterﬁative MOL Schedules

&= Unfortunately, Bleymaier's repcrt was based on the assumption
that Dr. Brown's 29 April approyal of the start of pre-Phase I studies
would be followed by the prompt award of the various contracts. But,
as we have seen, SSD and AFSC were forcei into the time-consuming pro-
cedure of obtaining higher headquarters approval of work statements
beforehand. Consequently, the awarding of the contracts dragged out
thiough tﬁe~entire summer. In July, however, Schriever asked Bleymaier
to prepare a briefing on alternative MOL schedules based on his pre-
liminary study.¥ Also, in advance of Phese I approval, the AFSC commander

directed SSD to establish a MOL source selection board; he later named

*This briefing was given Schriever on 5 August 196k,

. e
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Erig Gen Jewell C. Mazwell its chairman. The board, officially
organized on 27 August 1964, did not, however, begin its work for
many months.3
‘,LG%”Meanwhile, the possibility of adopting alternative MOL

schedules to help shorten the development cycle was brought to the
attention of top Pentagon officiels. Dr. Flax thought the subject
worth pursuing (as did, later, Dg. Brown) and on 3 August he asked
General Ferguson to undertake a formal study of alternative schedules.
In this connection he said that, among other things, an accelerated
1OL program "could generate additional meaningful payloads for the
T tan ITIC research and development leunches. " Headquarters USAF
i:spatched Dr. Flax's recommendation to AFSC on 7 August. SSD sub-
sequently was asked to do the formal study. Besides considering the
tossible use of Titan IIT R&D launches, the Division was to identify
any program elements--hardware, facilities, etc.-=-for which funding
or procurement actions might be initiated in advance of overall ML
Troject approval.5

(U) After this new study of alternative MOL schedules was com-
pleted, Colonel Brady, MOL System Program Director, briefed General
Scariever and Drs. McMillan and Hall on 15, 16, and 18 September re-
svectively. He stated that, if authorized to go ahead with certain
centracting efforts, the Air Force would be able to launch "a 2-man
1.500-cubic foot laboratory as early as mid-1967, and a L-man, 3,000-

cubic foot laboratory by late 1968." To achieve this accelerated

- schedule, SSD requested authority to prepare and release to industry

W e ke . -



NRO APPROVED FOR
RELEASE 1 JULY 2015

86

T AT "
AT ER]

A
o mird e }

by 2 November 1964 a complete RFP package for the MOL laboratory ve-
hicle. It also, prior to completion of the pre-Zhase I studies, wished
to negotiate new "level of effort" contracts with McDonnell for the
detailed design and initiation of Gemini B spacecraft development
and with Martin-Marietta for work on Titan III integration and
structural engineering tests.6

8y~ Dr. McMillan approved SSD's p?oposals end forwarded them
to DDRXE on 18 September with a recommendation that SSD be authorized
to prepare the RFP package. Meanwhile, SSD pushed ahead with the major
task of planning, outlining, and drafting the formal réquest fér pro-
posals, including a work statement and annexes which covered such
subjects as system engineering, PERT/time/cost factors, configuration
control, etc. On 1 October, still awaiting OSD approval, it requested
permission to publicize a2 synopsis for the laborztory vehicle rrocure- .
ment so as to insure that all qualified sources were aware of tae im-
pending competition and could be included in the bidders list.
Dr. McMillan forwarded this request to DDR&E on ¢ October.”

=39~ In his delayed response, Dr. Brown advised McMillan thet the
18 September request for release of the RFP to industry was still under
discussioﬁ in his office. As for SSD's proposed synopsis, he sezid
that since DOD and NASA were currently engaged in discussions of space
station projects (see pages 88-91)its publication "at this time" might
have an adverse effect. Further, he remarked, the status of MOL plenning
was still "too premature to warrant the interpretation which contractors
are likely to place upon the act of publication."” Therefore, he tlanned
o withhold "a decision on the synopsis" until his staff completed its

review of the RFP proposal.8
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(8" These delays were exceedingly frustrating to USAF officials.
On 13 November General Schriever complained to Dr. McMillan that AFSC

had been left "without current direction or intention on which to base

the allocation of command manpower and resources to meet MOL milestones."

I it was OSD's intention to revert to the original development schedule,
"program ramifications" must be recognized, he said. He referred speci;
fically to the launch dates in the late 1960's, which would place the
Air Force "in a poor competitive posture with NASA's current and ex-
tended Apollo programs.” He reiterated his strong desire "to under-
take a more progressive MOL program."9

——+83— 0n 23 November Under Secretary McMillan sought to get a
decision from OSD. Forwarding a copy of SSD's completed labcratory
RFP, he pointed out to DDRE&E that it had been so structuréd that it

would be applicable whether or not the accelerated MOL schedule was

epproved. He said the Air Force was prepared to proceed immediately

with 2 two-shot pre-MOL program integrated with the Titan ITIC R&D
schedule and he requested permission tc negotiate sole source (level
of effort) contracts with Martin-Marietta for the Titan III and
McDonnell for the Gemini B.10

—4&r Dr. Brown, however, could not act at this time pending a
decision on the fiscal year 1966 budget, being reviewed by top offi-
cials. Instead, he édvised the Air Force that it would be necessary
to stretch out Titan ITI development to insure the booster would be
available for use in the MOL and defense communication satellite
programs. He requested a new study be made of various alternmatives,

including one which would delay completion of Titan IIT development
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az much as 6 to 12 months. He>suggested a test program consisting
of 15 Titan III1 fiights, with two additional vehicles being produced
and assigned to NDL.ll
48y In forwarding this reguest to AFSC, Headquérters USAF said
it was aware that "requisite to any final determination of firm recom-
mendations" on Titan III was the MOL decision. However, it felt the
delay in obtaining the decision did not preclude initiating s study
of various Titan III program adjustments. SSD shortly thereafter be-
gen the requested study, although--as General Funk wrote to General
Scariever on 7 December 1964--the Division found it "extremely diffi-
cult to plan a worthwhile progrem in a vacuum."}< But the very day
he sounded this pessimistic note, an important oudgetary meeting gdt
under way in Washington which produced a decision to proceed with the
progran,

' DOD/NASA "Duplication,” Congressional Criticism
and the Budget Conferance of 7-C Decemter 1964

(U) Some 18 months tefore, it will be recalled, Secretary Mc-
Nemera and NASA Administrator Webob submitted sStatements to the Vice-
President on manned space stations and on 16 September 1963 agreed

to coordinate each agency's advanced exploratory studies of such a

venicle. They also agreed they would eventually submit a joint

recommendation to the President on the need for a Naticnal Space
Staticn, including which agency should management the development if
the requirement wés accepted.

(U) Meanwhile, NASA had already embarked on an extensive study

program of earth orbital stations. In fiscal yezr 1963 it contracted
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for 23 studies totaling $4.049 million; in fiscal year 1%4 it planned
to spend an additional $5.750 million for follow-on investigationms,
and it scheduled still other studies for fiscal year 1965.13 As the
results of the early studies came in, NASA planners worked up three
possible approaches to a manned space station. One involved a plan
to extend the Apollo spacecraft "stay time" in space; another called
for development of a 4 to 6-man laboratory; the third prpbosed a 10
to 20-man vehicle. NASA gave special attention to the extended Apollo
concept, known as Apollo X. It was seen as remaining permanently in
orbit, with crew rotation and resupply being provided by Gemini or
Apollo-type ferry vehicles. Besides being used for observations of
the behavior of men in space, such a vehicle would permit NASA to
conduct scientific and engineering experiments.lh

(U) By the summer of 1964, as the space agency movei vigorously
zhead with these studies, DbD officials concluded that scme sort of
Joint management arrangements were needeld to prevent program duplica-
tion. On 25 September Secretary McNamare wrote to Webt about the
matter. He reported that DOD had obligated $5.5 million for the MOL
program, budgeted $33 million in fiscal year 1965, and planned to
meke a much larger commitment in 1966. Then referring to NASA's
studies of Apollo as a possible forerunner of a national space Station,
and noting ité plans to spend additional sums in fiscal year 1965,
the Defense Secretary said:

I know we both feel, because of the. important leverage
they exert on subseguent programs cof potentially enormous

size, that studies in the area of manned earth orbit research
and development should be carefully controlled, and that the
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purpose of our joint agreement of...1963 is to achieve the

necessary control. Of course, as studies progress and beconme

more closely associated with particular configurations, joint

control may become more difficult to achieve.””

(U) McNamar; saw little reason for having "two separate large
programs" because of the great expenditures they would entail and
he proposed they adopt a menagement plan to consclidate the work bf
both agencies. Under terms of>this DOD plen, NASA would agree that
MO£ was the flight forerunner to a scientific or nilitary operational
space station. It would accept responsibility for the scientific pro-
gram to be carried out using the MOL, while the Air Force continued '
as operating menager of the development effort. A DOD-NASA boérd
would be eétablished to carry out the coordination. After.c0mpletion
of MOL flights, DOD and NASA would decide on the need for a new large
militery operational or scientific space station, the exfent to which
their individual requirements could be met by a single program, ani
which agency should have cevelopment re5ponsibility.16

4o On 1k Octobér 15c—, in.a lengthy rexly <o McNamara's letler,
Webb reclitely rejected the DOD rrovosal. He agresi it was timely that
thev reassess their efforts and said that NASA was ready to help in the
detailed planning of the MOL module configuration and in other areas.
However, ﬁe pointed out that the Apollo system rerresented a capability
for earth orbital operations "that will be in being before 1969" (i.e.,
long before MOL) and that much could be gained "by" exercising this
capability." 1In doing so, he said, the space agency "would, of course,
be most desirous of continuing to support the military needs;" Webb

said further:
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In a new and rapidly develoring field such as astronautics
wherein new opportunities as well as perhaps constraints and
limitations are revealed almost from day to day, it seems to
me that we should not attempt rigidly to interpret or classify
programs in terms of possible undertakings in the future. 1In
the area of manned spaceflight, both in potential scientific
and military applications, I view Gemini, Apollo, and the DOD
MOL all as important contributors to the ultimate justification
and definition of a national space station.l?

k& Wnile Webb's support of the MOL program was welcomed, the
fact remained that a cost—conécious administration or Congress might
balk at funding two "duplicative" space station developments. Indeed,
the Air Force's fears were aroused at year's end when Senator Clinton
P. Anderson, the powerful chairman of the Senate Space Committee, urged
Precident Johnson to merge the two prcjects. In a letter to the White
House, the Senator argued that $1 billion could be saved over a five-
year period if MOL were cancelled and USAF funds applied to the Apollo-
based space station. In support of his argument, he noted that MOL
was "dead-ended" since it could not grow beyond its twe-man, 30-day
mission without developing a resupply system. He said that while he
agreed the military should ve given a chance to exploit the potential
velue of a manned space program, the Apollo X would provide the Air
Force a broader-based capacility on which to build.18

_&r The Senator, a close friend of the President, subsequently
reported he had received a -"sympathetic response" from the White House.
He said an agreement had been worked out between the military and

civilian programs which had "gone a leong way toward answering the

questions I raised." A: he understood it, under its provisions the

" Air Force and NASA would take advantage of each other's technology




NRO APPROVED FOR
RELEASE 1 JULY 2015

e
Tawiie §

end hardware development "with all efforts directed at achievement
cf a true space laboratory as an end goal.“19

48y The agreement cited by Senator Anderson was reached during
2 two-day budget conference held 7-8 December 196k between McNamara,
Wiebb, Kermit Gordon (Director of the Bureau of the Budget), and Dr.

Donald F. Hornig, the President's Scientific Advisor. After discus-

sing the status of MOL, the four men agreed that the primary objectives

of the Defense Department project, in order of priority, would be:
1. The development of technology contributing to improved
military observational capability for manned or unmanned operation.

diam

They saw this as possibly including intermediate steps toward opera-

tional systems.
2. Development and demonstration of manned assembly and

service of structures in ortit with potential military applications,

"such as a telescope or radic antenna.

3. Other manned rilitary experimentation, including the
trograms studield during tae rast year.eo
_l&" They further agreei that DOD would emphasize the first two
orimary objectives and undertake to determine the vehicle cheracter-
‘stiecs that would be requirei. Vehicle studie; and investigations
of military experiments wouli be coordinated with NASA, which also
would undertake to identify "specific configurations of the Apollo
which may have the capability of accommodating'experiments" relating

to the two primary Defense Department objectives. Results of the

FASA studies were to be made available to the Pentagon by 30 April

I—l

o055, at which time DOD would attempt to determine whether any of

T T —
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the Apollo configurations could meet its objectives "in & more effi-

cient, less costly, or more timely fashion."?Ll

A& The conferees also agreed that the President's fiscal year
1966 budget would include $150 million for the MOL program. However,
these funds would not be released until all studies had been completed

and the results were reviewed by McNamara, Hornig, and Gordon. They

anticipated that these reviews would take place about May 1965. Sub-
sequently, in a memorandum to the President on 12 December, Secretary
McNamara advised that his future recommendations on the MOL would be

based on agreement between the three which took into account costs

and the issue of NASA-DOD program duplications.

Pre-Phase 1 Study Conclusions

é///ﬁﬁ‘ﬁbRIAN) The azreement at the 7-8 December meeting to pro-
.céed with MOL was base2 in large meésure on the results obtained

from the '"black" MS-28% investigations undertaken by the Directorate

¢f Special Projects. Cestman Kodak, one of its "bleck" contractors,
on 22 July 1964 had réported its preliminary conclusion that man

could indeed "make substantial contributions to a satellite recon-
neissance mission." Reviewing a plan to adapt a strip versus frame

camera approach to a menned reconnaissance satellite, Eastman Kodsk

stated that:

...the frame camerz makes optimum use of man's ability to

point accurately at a ground target. The primary object of

a manned mission should be very high resolution coverage

(both photographic and visual) of limited target areas of
major importance. The man's ability to put the camera on the
target reduces the need for a large field, thereby making the
frame camera feasivle. The astronaut looks through the primary

DORIAN
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optical system at the target and adjusts tracking rates of
the tracking mirror until the imege is stationary in the
field. Visual target inspection can be performed concur-
rently with photography. As the target is tracked the
number of photographs is limited only by the frame rate of
the camerza.

Such & system should provide at least 20 separate loocks
at a given target, each from a different angle and under dif-
ferent seeing and tracking conditions. This number of photo-
graphs would also provide the opportunity for subsequent image
enhancement.... The resolution improvement with the manned
frame camera approach can be matched in a strip camera only
b7 using a lens of applicable greater aperture and weight. e
"LS¢DORIAN) As part of Project MS-285 studies of a manned recon-
naissance system, the Directorate of Special Projects also contracted
with Lockheed to obtain use of its manned reconnaissance simulator,
developed by the company with its own funds. This "black" contract
initially covered two major experimental sessions on the simulator
and extended from 28 May to 7 September 106« .%
/}SbeRIAN) Used to ‘determine man's ability to aim sensing devices
tc acquire and track ground targets, the Lockheed simulator provided

the astronaut with a televised simulated view of the earth as it ap-

pears ‘rom a satellite. A gimballed television camera which trans-

- mitted the image to the operator could be programmed in pitch and roll

to simulate vehicle rates and pointing error rates as they would actu-

ally occur. The pilot, through a two axis control stick, was able to

. center the target and perform a "rate killing" tracking operations and

also change magnification over a 9 to 1 range. i |

*The original contract cost $150,000. Two further extensions of the :
contract through 19 October 1964 brought the cost to $175,067. l

DORIAN ‘ " ,
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/LsfsoRIAN) On the basis of numerous runs on the Lockheed simula-
tor, the Directorate of Special Projects reported on 22 September:

All data to date has confirmed our originsl assumptions
that man could correct the line of sight to an accuracy of less
then 0.1 degree and that he can reduce image motion or smear
rate to 2 value of less than 0.l percent of V/H (velocity over
height). The data indicates that the target acquisition and
centering task ranges from approximately 3 to 8 seconds with
e mean resultant displacement error in the line of sight of
0.06 degree when performing at five times magnification and
0.02 degree when performing at 45 times. We have consistently
demonstrated the ability to reduce the residual tracking rate
error to values of .025 percent of V/H. This level of rate
performance is accomplished within the first 2 seconds of tracking
time. We have performed the tracking task in the presence of
varying levels of tracking mirror vibration. Overall tracking
performance is at least as good as stated above. We are still
analyzing the results in detail to determine the precise effects
o7 magnification and vibration....23

’LES:DORIAN) The results of the above simulations were briefed
' to the Reconnaissance Panel of the President’s Science Advisory Ccme
mittee /PSAC) on 21 October 1964. Among those in attendance, besides
Prof. T. M. Purcell, Panel Chairman, were: Drs. Hornig, E. H. Land,
3. F. York (formerly DDR&E), N. F. Golovin, D. H. Steiningér, Prof.
Sidney Drell, and Mr. Willis Shapley, a representative of the Bureau
of the 3Zudget.

/ﬁBBfBORIAN) After this briefing, Professor Drell was dispatched
to Locxaeed on 11 November to get a first-hand look at the equipment
used fcr the simulations. Over a four-hour period, he was given a
complete briefiﬁg and demonstration together with some operational
time in the simulator. He emerged from the session apparently con-
vinced that the numbers which had been reported to the Panel as repre-
senting man's ability were indeed valid and that the pilot was

DORIAN
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consistently performing the IMC task to an order of magnitude better
than results obtained from existing unmanned systems.z"r

‘/LS? As the "black"” studies and simulations contributed to the
decision to proceed with MOL, so did the conclusions o the various
nwhite" study contractors, whose pre-Phase I reports began flowing
into the Air Force late in the year. Copies also were made available,
at DDR&E request, to the Institute of Defense Analysis (IDA) for
review and evaluation.2>

’//LS€' An anslysis of the studies and reports of simulation test

it received led SSD to conclude that the basic MOL concept and the
value of employing man to perform specific military tasks in space
had been confirmed. It reported thaﬁ the results of studies of MOL
Experiments P-1, -2, and -3 and contractor simulation tests demon-
strated "that man can accomplish IMC to better than .Z% consistently
and was limited only br the quality end magnification of the optics
and the inherent stability of the vehicle." Extensive B-47 flights
conducted with a modicied bombsight and using two cameras also had
verified that man had the ability "tc acguire unknown targets as
small as trucks and trains and make an accuraée count of the total
present.“aé

LB In the area of electromagnetic signal detection, & test
employing a KC-135 confirmed that men was able to discriminate false
alarm signals, select signal bands of interest, and assess and clas-
sify the signals within seconds after receipt. Tests to determine
in-space maintenance (Experiment P-5) capabilities, using the Air
Force's zero "g" KC-1:S and submersitle tests, proved that man had

DORTAN
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"the inherent potential to accomplish any level of maintenance and
repair conceivable, being constrained only by the time available,
the fineness of the task, and the presence of & pressurized suit."

48— The Division reported other test and study results were
equally encouraging. During exercises in the zero "g" KC-135, it
was demonstrated that men could stabilize and maneuver himself in
an AMU and similerly could effectively operate an RMU by TV or direct
viewing (Experiments P-6 and -7). In the autonomous navigation and
geodesy area (Experiment P-8), simulations were performed which in-
dicated that, with small fields of view, man cculd acquire and point
at identifiable landmarks within 15 arc seconds. In another experi-
ment (P-10) involving multiband spectral observations, four men
operating radiométric and calibration instruments and automatic
trackers installed in 2 KC-135 demonstrated thair ability to cali-
brate, point, monitor displays, change plans, snd assist in data inter-
pretation.27

—48~ The IDA review and assessment of the dre-Phase I studies
also tended tc support the basic validity of the MOL concept. IDA
reported, amonz other things, that there appez»ed to be no known in-
surmountable problems to providing life suppert and environment con-
trol systems for 30-45 days and that attitude control systems for speci-
fied attitude holding and slewing of the MOL were within the techno-
logical state of the art. It also concluded that the ground suppo;t

network for MOL appeared adequate but only for initial flights (other

"facilities would be needed for MOL follow-on s;stems) and that the

three 0SS studies contained "general operationzl concepts of value"

to the MOL project.28
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_k&" In a separate analysis of the simulation aspects of the
MOL experiments, IDA reported that many aerospace firms had installed
equipment to simulate the critical photo reconnaissance mission.
Their preliminary results, IDA said, indicated that "man will be able
to contribute to the task of pointing a high resolution camers and
tracking a target with the rate accuracy of -3 arc/sec necessary to
achieve very high resolution photograph&_ However, IDA
cautioned that important inputs such as stabilization and attitude
control parameters and realistic navigation errors needed to be in-
cluded in the simulations before final conclusions couid be reaéhed

~

about System tracking accuracy.?

DORIAN ‘ _ .
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VII. THE LABORATORY VEHICLE DESIGN COMPETITION
January-June 1965 !

_{&Y" In accordance with the agreements reached at the budget
meetings on 7-8 December 1964, DDRXE submitted mew instructions to
the Air Force which formally changed MOL program cbjectives. On
4 January 1965 he directed Dr. McMillan to initiste additional studies
for an experimental military program which would contribute
"to improved military observational capability for manned or unmanned
operation" and to development and demonstration of menned assembly
and servicing of structures in orbit with poﬁential military applica-
tions such as a telescope or radio za.nt:enna..:L

~48Y" In ordering the new studies, Dr. Brown asked the Air Force

to carefully assess whether any of NASA's Apollo comfigurations could
-be used in place of the Gemini B/MOL. To help make this determination,
ne said NASA would be reguested to submit data on the Apollo system to
the Air Force by 30 April 19€5. The USAF evaluation of both configu-
rations was to be submitted to him by 15 May.

—— Dr. Brown authorized the Air Force to award three contracts
to industry for preliminary design studies of the MOL labqratory vehicle,
based on the Titan IIIC/Gemini B combination. He asked that the
proposed lab configurétions provide for assembly and servicing of large
optical devices and radio telescopes in space, for testing high resolu-
tion surveillance radar concépts, and be capable of being used as a h

manned experimental facility. He required that the three contractors
DORIAN
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be qualified to build the laboratory module, whether the final Titan

I1IC/Gemini or NASA's Saturn IB/Apollo combination was chosen. It wes

0SD's intention that the final contractor would be selected from the

above three firms without further competition from industry.

”jS&’ The Defense Research Director also asked the Air Force to
re-examine its proposed MOL unmanned flight schedule to take advantage
of planned Titan ITI R&D test launchings in order to provide for "quel-
ification of components of the MOL system.” To preserve the option for

proceeding with development, he advised Dr. McMillan that certain fis- |

cal year 1965 funds would be released for studies and work on the Titen

booster and Gemini B.? . |

);a/cm 8 January Dr. McMillan forwarded these DDR&E instructions |
to General Schriever and directed their implementation. Concerning the
lab vehicle preliminary desizn studies, he advised General Schriever |
to consider only the Titan IIIC/Gemini B configuration, but with the
understanding that it was being used "solely for illustrative purposes:
and is not intended to prejudice the final decision on booster or

personnel carrier subsystems." The three contractors selected to do

" the studies should be able to develop end build their proposed

laboratory for integration with either Saturn IB/Apollc or Titan

IIIC/Gemini B. He also asked the AFSC commander to prepare a work

 statement for NASA defining MOL requirements, to enable the space

agency to determine whether any of its proposed Apollo configurations
could accommodate the planned equipment and experiments;3

’jjBfﬁaRIAN) Almost simultaneously, Dr. McMillan sent instructions
to Maj Gen Robert E. Greer which were somewhat similar to those dispaiched

DORIAN
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to General Schriever. That is, he directed General Greer to Initiate
certain "black" studies to define thne technical characteristics of
lerge opbical system payloads and large antennas for use in achieving
"improved military observatiomal cepability for manned or unmanped

operations." Study results were to be submitted by 15 May.“

Worries Over MOL Security

‘ﬁmsfaoRIAN) When NRO officials in Washington and Special Projects
personnel on the West Coast read Dr. Brown's 4 January memorandum,

they were startled by its reference to acquiring a MOL reconneissance

_cepability. Twelve months before, in January 1964, the Director of

the NRO Staff had expressed concern over the breakdown of security
discipline resulting from widesprezi M0L discussions at that time.
Supsequently, the NRO devised and established Project DORIAN &s a
means of controlling all informaticn relating to satellite reconnais-
sence activities.

%DORIAN) Now, in January 13¢5, Genmeral Martin* bluntly informed
Dr. McMilian that Brown's memorandum constituted a violation cf NRO

security. He said its implication, although it did not explicitly use

the word "reconnaissance," was obvious. "The overall impression created

in the minds of unwitting people involved," he said, "has been that
MOL has finally been assigned a reccnnaissance mission.” He emphasized
the need for prompt security decisions before any further MOL correspon-

dence was issued, pointing to the fcllowing dangers if no action was taken:

*At this time General Martin, former Director of the NRO Staff, was
understudying General Greer, who was scheduled to retire on 1 July 1965.

DORIAN
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The security of MOL reconnsissance aspects is in-
escapably tied to the security of the unmanned satellite
reconnaissance program. Exposure of MOL reconnaissance
capability to anyone outside the BYEMAN system automatically
will provoke'pressure for disclosure of unmanned reconnais-
sance data. Such personnel will want to know how the MOL
capability compargs with the unmanned satellite reconnais-
sance capability.

’$$SCDORIAN) As a consequence ¢ this situation, a working group
which included General Greer's special assistant, Col Ralph J. Ford;
and Col Paul E. Worthman of the NRO Staff, was formed to prepare
reccmmendations on the security aspects of the MOL program. The group
proposed a basic approach which would provide for "an absolutely cleér
and separate division between reconnsissance oriented tasks (DORIAN/
BYEIAN) and non-reconnaissance related tasks in MbL." General Greer
endcrsed this approa;h ané on 30 January 1965 recommended to Dr, McMillan
thet 211 payload studies aﬁi develorment of passive-in-nature Sigint
and terrestrial (of the earth) image forming sensors, "having practical
intelligence collectign application,” be controlled by the Director of
NRC under Project DORIAN and within the BYEMAN security system. Studies
ané work not involving reconnaissancs payloads, i.e.,.such as those
concerned with general experiments tc determine man's usefulness in
space, would be subject to normal security restrictions, such as those
coniained in DOD Directive 5200.12 and AFR 205-3.6

ﬁjchORIAN) Dr. McMillan apprcved these recommendations and, on
5 February, he issued a paper titlei "Special Security Procedures for

the Department of Defense Manned Ortiting Laboratory," a copy of which
he sent to Dr. Brown. He advised the Defense Research Director that it
had tecome clear from detailed analysis of work statements, procedures
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and methodology, "that the only practical recourse is to keep any recon-
naissance, iécluding active sensor work, black." He said he thought
this could be hendled in a manner "which does not detract from the
efficiency of the current activities nor will it hamper the DOD-NASA
exchange of information...."T

”LﬂekDORIAN) Seven weeks later McMiilan also issued additional
guidance and security policies to govern MOL study and developmental
activity. He emphasized that all payload study and other work would

8

have to be cleared by him to insure appropriate security controls.

A Revised MOL Management Structure

Jﬁﬁ’ Dr. Brown's redirection of the program on L January was fol-
lowed by important changes in the MOL management structure. As noted
earlier, General Schriever during 1964 had urged that a strong central
managément office be set up in the Washington area. McMillen, however,
decided that an Air Stzrf cuordination office, which in mid-1964 was
organized as the Office of the Assistant for MOL,* would be sufficient
for the time being. General Schriever objected to this arrangement as
inadequate. He said the new office simply could not provide the leader-
ship, channels, and direction needed for the program. On 18 August 196k
he once more strongly urged the Air Force Under Secretary to establish
"a single integrated office."?

(U) 1In response to General Schriever's criticism, Dr. McMillan

on 3 September met with Colonel Schultz, the Assistant for MOL, and

*Redesignated on 9 November 1964 as the Assistant for Manned Flight, to
take into account its other responsibilities including the NASA Gemini
experiments project and certain coordination activities involving the
space agency.
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Mr. Frank Ross, of the Gffice of the Assistant Secretary for Research
and Development, to discuss the management guestion. Afterwards, he
asked them to prepare working papers on MOL management alternatives
end advised he was thinking of establishing a "MOL Policy Management
Committee” to help oversee the program. The committee, which would

consist of himself, Dr. Flax, Generals Schriever and Ferguson, and

a Secretariat, would enable "the principals in the decision-making chain”

to meet at regular intervals "to facilitiate agreement oﬁ majér policy
matters.” Colonel Schultz and Mr. Ross subseguently submitted several
alternative management proposals to the Under Secretary which, in
general, incorporated some of the ideas contained in AFSC's original
1964 plan.lo

_,LG%’ While these activities were under way, General Schriever

undertook to strengthen his own management structure. He designated

Brig Gen Harry L. Evans, whc was nearing the end of a two-year tour

of duty with the Joint Chiefs of Staff (JCS), as his Assistant Deputy
Commander for Space for MOL. Evans, who had previously worked under
General Schriever at the Ballistic Systems Division, had had major
responsibilities for a number of early USAF satellite systems. On
30 October 1964 the AFSC Commander informed Dr. McMillan that he
planned to bring General Evans into his headquarters; he again urged
him to provide the top-level management needed to insure program
success. 1t

’S;S¢ﬁaRIAN) In early January 1965 the AFSC commander's year-long

campaign for better MOL management began to produce some results.
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Dr. McMillan decided that General Evans could be of great help in the
O0ffice of the Secretary of the Air Force in overseeing the new MOL
studies. He directed Dr. Flax to seek General Evans' immediate
release from the JCS. Since his tour was to end 1 February 1965,
this proved to be no problem. General Evans promptly reported in
and was provided temporary office space in the conference room of
the NRO staff, then under the direction of Brig Gen James T. Stewart #12
_’,493‘ Meanwhile, McMillan discussed his MOL management plan--
the establishment of a management committee and the post of Special
Assistant for MOL (Evans' title)--with Cyrus Vance, the Deputy
Secretary of Defense. Vance agreed that maﬁagement would be a
"dominant factor" in ensuring successful implementetion of studies
leading to a MOL decision. "The objective, of course," Vance wrote

Mcizillan on 7 January, "is the creation of a system which will allow

the exercise of firm control which will unquestionably be needed to

prevent the program from becoming prohibitively complex and costly,
and at the same time to deal effectively with the many governmental
elements that are involved in such a large program, particularly
during the early stages."13

(U) On 18 January Secretary Zuckert, approving McMillan's manage-
ment plan, issued a formal order establishing a “Special Assistant for
the Manned Orbiting ﬁaboratory." He was to report directly to the Under

Secretary and "be primarily responsible for assisting the Office of the

*Gen Stewart succeeded Gen Martin, who was at this time understudying
Gen Greer at the Directorate of Special Projects.
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Sceretary in managing the MCL Program.” In addition, he was mede res-
reonzible for maintaining liaison with and providing MOL program status
in‘ormation to OSD and other interested government agencies, in perticu-
ler to NASA.*

(U) McMillan described General Evens' new assignment as being
"in addition" to his assigned duty'as Schriever's Assistant Deputy
Cormander for MOL. In the latter capacity, Dr. McMillan said,
"General Evans will be responsible, under General Schriever, for field-
level management of the program. His straddling of both Secretarial
eni working-level positions in the management structure provides him
with an ideal vantage point from which to effect the important exchange
o? program information" with NASA. This arrangement was considered
an interim organizational structure "for the study phase conducted
tetween January and June'l965."l5

(U) Similtaneous with the snnouncement of establishment of the
CZ%ice of Special Assiétant, Secretary Zuckert approved formation of

m

2 0L Policy Committee. Designated as official members or this 'key
pclicy body" were the: Secretary of the Air Force, Chairman; Under
Sscretary; Chief of Staff; Commander of AFSC; Assistant Secretéry for
Research and Development; and Deputy Chief of Staff, Resesrch and
Development. The committee was responsible for reviewing and making
recommendations on all MOL matters, including program objectives, plans,
pregrams, schedules, and milestones. The Special Assistant was to
provide the committee secretariat.l®

(U) 1In notifying the Air Staff of these new management arrange-

ments, Secretary Zuckert stressed that the success of the MOL program
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would depend “on how well we execute our mandate in the next few
months...how rapidly we can implement this unique management concept."”
He expressed belief that the MOL Policy Committes would permit "most
rapid application of the broadest level of Air Force support to the
program, and will insure that we have applied our best judgmenf and
experience to MOL policies and guidance."l7
_Ls¥~ After reviewing the new management arrangements, Secretary
Vance informed McMillan that OSD had no objections to them and he

advised that DDR&E was prepared to participate tc the extent the Air

Force considered desirable as proolems arose.l8 ¥ithin Headquarters

‘USAF, however, some questions wers raised over "the limited degree of

Air Staff participation" in the program. On 9 Fetruary 1965 the Space
Panel expressed the opinion that while the Chief c¢f Staff had concurred
with the management organization, "he did so as an initial means of
providing necessary responée to 0SD, and did not necessarily envision
it as a continuing method of program management.'12

;;sbeRIAN) In any event, by early 1965 the MOL management struc-
ture consisted of the MOL Policy Committee and the Special Assistant

in the Pentagon. Within AFSC there was Schriever's Assistant Deputy

Commander for Space for MOL and z system project oifice on the West

Coast. Finally, the Directorate ¢f Special Projects on the Coast also

had major responsibilities in the "black" area.

NASA's MOL/Arollo Study

487~ Even as MOL management was being strengthened, Drs. Brown
and McMillan were initiating discussions with NASA to obtain space
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agency contributions to the study program. In a letter to Dr. Seamans

in early January in which he solicited NASA's cooperation, McMillan

remarked:

As I see it, from the point of view of the Department of
Defense, the central gquestion relative to the Manned Orbiting
Laboratory is one of existence: the question whether or not to
proceed with a major program of manned military space flight.
This is a question to which the Secretary of Defense must develop
an answer. Furthermore, before any such program is undertaken...
he must reach agreement with the President's Science Advisor
and the Director of the Bureau of the Budget that the program
of military, engineering and scientific experiments and steps
toward operational capability is worth the cost and does not
duplicate approved programs in any other agency.

B McMillan said that 1f a decision was made to proceed with the
military project, many contingent decisions would follow. Those that
would directly affect NASA would involve the manner in whiéh MOL might.
support space agency objectives and whether or not NASA hardware and
resources would be used. To clarify the issue of "program duplication,"
he said information was nesded on whether Arollo could be uced for MOL.
He referred to a recént suggestibn made v £3m W. F. Boone of NASA
that they form an ad hoc¢ board within the Aeronautics and Astronautics
Coordination Board to consider the results of DOD and NASA studles and
arrive at findings. McMillan agreed an ad hoc¢ group would be helpful
but he opposed involving tne AACB because of security.2l

,LBT' Dr. Brown also wrote to Seamans about space agency inputs. OCn
11 January he proposed that NASA submit s briefing and supporting docu-
ments to DOD by 1 March giving its best estimate of Apollo capabilities
to serve &s a military facility for earth orbit operations. He also
solicited information on: (1) any Apollo improvements which it was

likely NASA would undertake as part of its program; (2) the times at
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which Apollo equipment could be procured and operated by the Alr Force
for orbital operations-without interfering with the national lunar
landing program; and (3) the cost history of Apollo and the Saturn
booster. In addition, he asked Dr. Seamans to submit a description

of NASA's planned scientific earth orbit experiments which MOL might

be able to perform.22

_{&¥ Recognizing the importance of the DOD study and the implica-
tions it might have on the space agency's program (i.e., it would be
e great coup should Saturn/Apollo be selected for the MOL program),
Dr. Seamans promised NASA's full cooperation. Thus the space
agency acted promptly when--advised that Evans would be in cherge
o7 coordinating DOD studies--it designated Mr. Robert F. Garbarini
as his counterpait,vresponsible for exchenging pertinent data and
guiding preparastion of NASA reports. Evans and Garbarini met on 13
Jenuary and formed a six-member DOD/NASA ad hoc stu@y group which dis-
cussed exchange of data and submission of USAF descriptions of proposed
MOL experiments .3

_l&r” During the next several months the Evans-Garbarini group

conferred on at least eight more cccasions. The two officials also

enzaged in an extensive correspondence, agreeing on guidelines and ground

rules for mutually acceptable formats for submission of cost estimates
and a study plan. On 1 March General Evans delivered to NASA two SSD

revorts on proposed MOL primary end secondary experiments and two other

documents on MOL performance and design requirements. Other data requested
"by Garbarini--on the proper ordering of MOL experiments with respect to

priority, interdependence, number of flights, orbit altitudes and inclina-

tions, and flight duration--alsoc were provided.z)+




NRO APPROVED FOR
RELEASE 1 JULY 2015

Cim m e 110
) ST e
11Ul VWil SAMOLE vix T
TONTRCL sveTzMm Chilv

’jsa”ﬁven before rczt of this data was in hand, NASA organized
a MOL-Apollo task team to prepare the space agency report. It also
contacted its various centers for assistance and let three contracts
(to Grumman, Boeing, and North American Aviation) to help identify |
and define proposed scientific experiments which might be conducted
sboard the MOL. A totel of 84 NASA experiments were identified and
a report describing ther: was sent to OSD on 17 March 1965. Included
were a number of "earth viewing" experiments which NASA érop05ed to
conduct using various hizh performance optics, infrared, or radar
sensors.

/IZSCBORIAN) In evzlueting the various material provided it by
the Air Force, fhe MOL-ipollo task team quickly noted that not all
informetion on planned USAF experiments had been made available. For
example, it had been given no information on two primary experiments—«
P-14 (manned assembly eni service of large antennas) and P-15 (assembly ,
ahd service of a large <elescope). On 17 March Seamans brought this
matter to Brown's atten:tion. He reported that NASA had only six weeks
remaining to complete itz study and that it was "imperative" that experi-
ment descriptions on P-1- and P-15 and other USAF experiments be fo;-
warded.25

(PETORIAN) But, of course, OSD was unable to comply with this

request because of security. In view of the decision that all references
to sensor or reconnaissancs payloads would be controlled under Project -
DORIAN and the BYEMAN security system, ﬁASA was officially informed

DORTAN




NRO APPROVED FOR
RELEASE 1t JULY 2015

f\-\‘ - - e N -

s
HEESEREY ' ’ o=
Vi Qkuﬂti JINTROL SYITEM INL

that the P-15 experiment had been deleted.* Dr. McMillan, however, did

agrec to release information on Experiment P-14 and a description of it

was forwarded to NASA on 22 March. Thus, with the primary 0L experi-

ment, P-15, being withheld, the MOL-Apollo task team could only reach

the erroneous conclusion that all USAF experiments could be accommodated

by certain Apollo configurations which it shortly proposed.2
/jESCBORIAN) The fact that NASA had been going through a

somewhat unreal exercise became apparent to Dr. Michael Yarymovych

in mid-March, when he was detailed to General Evans as a technical

advisor from the spacé agency. After he was briefed on P-15 as the

primary MOL experiment, Dr. Yarymovych strongly urged that Mr. Garbarini

end other NASA staff members be informed since they were "just wasting
their time." In April Garbarini and several other members of the MOL-

Avollo committee were given a DORIAN briefing on the "black" aspects

c? the program by Ma; Harvey Cohen, the MOL security officer. This

new in“ormation--while it enlightened them--could not be ccnsidered

:n the NASA report, which was to be based entirely on the "white" data

submitted eaa:z'lier.27
,%{DORIAN) Another major handicap NASA faced in promoting the

Saturn/Apol;o configuration involved schedules and costs._ Because of

the priority commitment to the lunar landing program, the space agency

“ound it would be unable to make Saturn IB boosters available to DOD

until mid-1969 and Saturn V until 1970--too late for the proposed

*NASA's top officials, Dr. Seamans and Mr. Webb--given DORIAN clearances

~in the fall of 196hk~~apparently were briefed on the reasons why.
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Air Force launch schedule. Alsoc, Saturn/Apollo costs were substantially

higher than the Air Force estimetes for Titan IZI/Gemini B.* But, in
its formal report to 0SD dated 5 May 1965 and titled, "Utilizaticn of
Apollo Systems for NASA and DOD Experiments in Eerth Orbit," NASA

declared that with slight modifications, Saturn/Apollo could meet all

the requirements of the MOL Program.

8 However, several weeks earlier--during e meeting of the MOL-
Apollo study committee--Dr. Seamans had hinted <o the members that
"constraints of pressurized volume and early flight schedules reguired
in the interest of national security" would tend to prejudge the hard-
ware selection "in favor of Gemini B/Titan IIIC." He expressed his
confidence that "militery earth orbital operations” would not have an
adverse effect on NASA's plans to build a space laboratory. Justifi-

cation of such a laboratory, he said, would be tzsed "upon the quality

. . N . . 2
of its experimental program and the values of exviended lunar exploration."s

Aporoaching a MOL Decision

(U) On 23 January 1965 Secretary of Defense McNamara told 2
vpress conference that an aerospace industry comretition would soon

get under way for design studies of an orbiting laboratory system.

He said the purpose was to develop technology "tc improve the capabilities

for manned and unmanned operations of military significance." McNamara

¥Estimated 10~year developmental and operational costs for Apollo
(20-day flights) were $5837 million, for Apollo (30-day flights),
$OOL8 million. Titan ITI/Gemini B costs (30-day flights) over
10 years were estimated at $4999 million.

DORIAN
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_President Johnson "to take a look as soon as possible and make a decisicn'

S 13

made & special point of emphasizing the phrase, Yorbiting laboratory
system,” explaining to the newsmen that OSD had "not eliminated the
manned phase of the program" but had broadened‘its concept "to include
unmanued activities as well as manned." The reason, he said, is that
"manned and unmanned systems are always competitive."‘g9 |
",LS?' Several days later he and NASA Administrator Webs issued a
joint statement pledging close cooperation and coordination of each
other's space projects. The primary purpose of the statement was to

provide a basis for the impending budget message "and Congressional

testimony and public remarks of all officials concerned.” The two

" agency chiefs said that they intended to avoid "duplicative programs"

and thet any menned space flights undertaken in the years ahead by

DOD or NASA would "utilize spacecraft, launch vehicles, and facilities

already available or now under development to the maximum degree possible."so
(U) McNamara discussed the use of certain NASA hardware in the !

0L program some time later in a letter to Vice President Hubert

Humphrey, Chairman of the Space Council. The Vice President had asked

for comments received from Congressman Olin Teague (D-Tex), the ranking

member Of the House Committee on Science and Astronautics, who had urged

'

whether or not Gemini would be used by DOD. Representative Teague was

particularly‘concerned that the valuable Gemini industrial team at

McDonnell Aircraft would be disbanded if a MOL decision was not made--

since all of NASA's Gemini spacecraft were already in production.3l

(U) 1In his letter tc the Vice President, McNamara cited the var-

ious agreements and steps taken by DOD and NASA to insure maximum benefits
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were obtained from "the national investment" in the Gemini program.

Concerning MOL, he said his decision might take one of three forms:

First, it may be determined that the cost of the MOL
program is too high to be commensurate with its military value.
While T do not expect this conclusion, it iz a possibility, and
in that case I will not proceed. Or, second, it may be deter-
mined that the MOL program is worth the cost but the use of
Apollo hardware is the more effective approach. Or, third, !
it may be determined that we will proceed with the Gemini B i
approach to MOL. In the third alternative, we will, of course,
take advantage of Geminil capability. 32

k& Meanwhile, in accordance with his announcement of the labor-
atory vehicle design competition, AFSC on 25 Januery released its
request for proposals to 23 aerospace contractors. By mid-February
seven contractors submitted provosals to the Air Force, which were
promptly reviewed and evaluated by the MOL Source Selection Board
headed bty General Maxwell. On ZZ rFebruary the newly-created MOL
Policy Committee met for the first time to hear the Board's recommenda-
tions. Attending this initial session were Secretary Zuckert, Gen John F.
McConnell, Drs. McMillan and Fle:z, Mr. Leonard Merks, Jr., Assistant
Secretery for Financial Management., and Generals Schriever, Ri%land,
and Ferguson.* After General Ma:well's briefing, the committee decided-- i
as the third and fourth contractors in the competitive evaluation were
very close in ranking--that AFSC should award four rather than three
study contracts.33

—46— Several days later, on 1 March, the Air Force announced that

Boeing, Douglas, General Electric, and Lockheed were the successful

¥Also in attendance were members cof the Secretariat, including General
Evans and Col David L. Carter and Maj D. S. Floyd.
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bidders. Each was awarded 60-day contracts totaling about $400,000
per firm. They were directed to submit their final study reports
by 30 April. One of them, the Air Force said, would be selected to
begin MOL project definition.3h

/};E‘bORIAN) Even as these "white" activities got under way, the
Directorate of Special Projects was pursuing certain "black" studies.
In mid-January 1965 it redirected the existing Eastman Kodak DORIAN
effort, organized initial technical meetings to discuss the latest
guidance, and established milestones to meet the 15 May reporting date.
The Directorate also contracted with two other firms--Perkin-Elmer ani
ITEK-~-for studies of large lightweight optical elements ani, in
addition, it assembled a team of highly experienced personnel in the
fields of optics and satellite recomnaissance. This team was charged
with investiéating and considering large lightweight "optical element:
together with their application in manned satellite reconnaissance"
systems.35

L&~ With the "white" and "black" studies proceeding nicely,
Dr. McMillan suggested to Dr. Brown that it might be desirable--
from both the Air Force's and industry management standpoints=--to
announce the successful laboratory vehicle contractor immediately
af'ter review and approval of the Source Selection Board's findings ari
recommendation. He pointed out that, even with an early decision, ths
four contractors would have to be supported at their current contractual

levels between the time they completed the studies and énnouncement c?

- the project definition phase winner. In addition, he thought it mighz

DORTIAN
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be necessary tc support the winning comtractor for a period after the
announcement.

"LQJ— Consequently, McMillan proposed that OSD provide $0.8 million
to sustain the four contractors for 30 days after completion of their
studies and $1 million to sustain the selected contractor after announce-
ment of the winner. Dr. Brown agreed gnd he subsequently released 31.8
million in fiscal year 19€5 funds.* Supplemental agreements of approxi-
mately $200,000 each were negotiated with the four laborétory vehicle
study contractors, which extended them through May 1965.3%

APZ3AR) Meanwhile, during March and April laboratory contractor
briefing teams made mii-term rresentations tc the Air Force and the
result:c pointed'to the finel contractor selection. Thus, a NASA
representative who atfended the briefings thought that Dcuglas had
made a "very strong tresentaticn that indicated large corporate sup-
port behind the study.” DCEIAIl security, it might be noted, proved
ineffective as Zar as these tresentations were concernei. According
to this NASA official: "Exreriment P-15 was discussed k- all contractors,
although it has been droppei t;” the Air Force. Designs ranged from 55"
to 100" aperture optical teleszoves."37 On 1 May the contractors' final
documented reports were cdmpletei and submitted to the Alr Force. |

jESCbORIAN) The Scurce Selection Board promptly began its evalua-
tion of the MOL laboratory vehicle proposals. Simultaneously, AFSC
began drafting its program recommendations and, onm 15-1€ May, gave a

preliminary briefing tc Dr. McMillan. Afterwards, he suggested that

*This brought total aprroved FY 1965 MOL expenditures to $£0;300,000.

DORIAN
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certain esdditional data be incorporated into the rresentation and he

asked for another briefing.

‘LESLDORIAN) Meanwhile, on the basis of progress reported to him

on the "black" payload investigations, McMillan issued new program

guidance to the Directorate of Special Projects. In & message on

20 May, he advised:

The development of optical technology leading to optical
systems capable of improved resolution 1s the primary objective
of the MOL program. The initial objective is to develop and
demonstrate at the earliest time an operationally useful high
resolution manned ontlcal reconnalssance system capable of

- | cround resolution. Other mis-
sion epplications of the MOL program such as sea surveillance,
COMINT and ELINT are secondary and may be acccmmodated if no
appreciable compromise to the ggbital vehicle which meets the
primary objective is reguired.
¢

‘ ’LjsbeRIAN) Reviewing the current status of optical. technology,

Dr. McMillan noted that there was considerable skerticism about the

~ possibility of fabricating mirrors in diameters grester than 60 inches.

He therefore suggested that the initial MOL flighis "be predicated on

2 mirror of approximately 60 inches of comservative design...to operate
with or without a tracking mirror." He also reccrmended that

General Greer initiate related development work, including advanced

development of larger optical systems (with diametsrs up to-

which at a future date might be used in the MOL program. In

addition, he provided guidance for the award of adiitional "black"

contracts to Itek and Perkin—Elmer.*39

#0n 15 June 1965 General Mariin advis=d McMillen that contractual
actions had been initiated with Itek and Perkin-Elmer. (Msg
8045, Martin to McMillan, 15 June 19€5.)

S—
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’£j£¢DORIAN) On 26 and 29 May, in advance of meetings with the
MOL Policy Committee and with Drs. Brown and Hornig, the Air Force
Under Secretary sat in on several more "dry run" presentatioms by
AFSC and afterwards suggested some additional changes for the MOL
Policy Committee briefing on 1 June. In attendance at this latter
briefing were Zuckert, -McMillan, Flax, Marks, McConnell, Blanchard,
Schriever, and Ferguson. General Evans opened the prgsentation with
a brief resume of the recent study activity and stated the principal
conclusion--that "a large optical telescope could be built for manned
orbital operations, that man could plan a useful role in the alignment
and checkout of large structures in orbit, and that the program could
be justified in terms of the high resolution obtainable-or
less) through employment of man in orbit, "0

"LES¢DORIAN) General Evans was followed by Dr. B. P. Leonard of
the Aerospace Corp., who reviewed overall MOL vehicle characteristics
and compared the results to be obtained in high resclution optical
reconnaissance from the manned versus unmanned modes. The basic
argument in favor of MOL, he said, was that the unmanned optics

currently being flown were able to achieve- ground resolution

and that, at best, an unmanned system could approach_as a

limit.* However, the latter would require & major advance in the state

*The figures given by Dr. Leaonard for the unmanned system's capabilities
were goals, not actual products. A later study (1967) of the various
products obtained by the unmanned system showed that the best ground
resolution ever obtained was— Most flight produced results
of 30 inches or more.
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of the art, whereas in the manned modef L or better could be

achieved "with existing technology, with growth improvement toward

E ) of resolution." Following Leonard’s

statemeat; General‘Maxwell Briefed the Committee on the results of
the MOL laboratory vehicle competition. The Source Selection Board
had rated the four participating contractors in the following relative
order of merit: Douglas Aircraft Ccmpany, General Electric Company,
Boeing Aircraft Company, and Lockheed Missile and Space Company .
General Maxwell stated that the first two comranies showed a clear
marzin of superiority over the last two.ul

’,LS&DORIAN) The Commitiee consensus was that justification for
the rrogram shou;d, as proposed, ercnasize the higher resolutions
that could be obtained from the manned system. The Committee approved
sutmiszion of a proposed USAF MOL program to OSD but with certain
changes to highlight the pfimary mission. A series of top level
brisfings followed. Dr. Brown was triefed on = June and the
Prez:ident's Science Advisory Commities on the 10th. Dr. Seamans and
other NASA officials were btriefed on the 23rd. Dr. McMillén, who
was Juite pleased by these rresentations, congratulated General Schriever
Yon the high quality of the proposei MOL program recently submitted
for approval." ‘Hé said it was evident from the excellence of the
final product that "much creative imagination, intelligent analysis,
and plain hard work" had gone into it. The final briefings £o the
MOL Policy Committee and to Dr. Brown and PSAC were, he said, of
outstanding overall quality ang "auger well Tor the future conduct
of’ the MOL program.”ua
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(U) Several other factors at work during the first half of 1965
also tended to auger well for the program. One was the dramatic "space
walk" on 18 March by Soviet Cosmonaut Pleksei A. Leonov, who maneuvered
cutside his space capsule for about eight minutes. No one was more
impressed by Leonov's extravehicular activity--another Soviet "first"--
than members of the House Committee on Government operations. In a.
report on U, S. space activities released to the public, the committee
strongly’recommended that Secretary McNamara "without further delay,
commence full-scale development of a manned orbital laboratory (MOL)
project."

(U) The House Committee said its recommendation was made "without
prejudice to NASA's-future requirements for manned space étatiéns,"
fully recognizing that such vehicles would serve important civilian
as well as military space purposes. But, concluded the Ccmmittee,
the "compelling need cf the moment is to overcome a military lag in

space technology."u3'
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VIII. THE MOL PROGRAM DECISION
25 August 1965

‘/gﬁsfﬁORIAN) For several months prior to the MOL Policy Committee
meeting of 1 June General Evens and his staff hal been collecting datea
and drafting papers to support an Air Force recommendation to O3D thet
they proceed with the program. This work was well along when the
Committee authorized submission of a formal proposal to Secretary
McNamera. Whereupon, during June 1965, Genersl Evans, Col Lewis S.
Normen, Jr., Lt Col Richard C. Randall, Maj Robert Spaulding, Dr.
Yarymovych, and others intensified their writing efforts, completing
a half-dozen drafts before a final docurent was approved and forwarded
on the 28th to 03D. This document, the culmination of 18 months of
Air Force studies, anzlyses, and efforts going back to December 1953,
consisted of a ll-page memorandum and eight lengthy appendices. One
of the latter--a 9-page peper entitled "Tne Potential of Very High
Resolution Photography'--wes written by McMillen, who also reviewed
and recest the coverinz memorandum to McNemare to give greater emphesis

1l
to the importance of acquiring a high resolution photographic capability.

The Air Force Proposal

/ﬁmsbeRIAN-GAMBIT) In this memorandum, the Air Force reccommended
that DOD proceed with development of a manned orbiting laboratory using
tﬁe Titen ITIC booster and the Gemini B spacecreft. It proposed a
six-vehicle launch program--one unmanned and five manned--with the first

| manned flight taking plsce in late celendar year 1968 and the last one
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in early 1970. The cost of the program was estimated at $1,653 million.
The Air Force advised the Defense Secretary that it would plece primary
emphasis on developmznt, demonstration, and use of a manned optical
reconnaissance system to provide resolutions of— or better
on the ground. It expressed the belief that this order of resolution
could be attained using an opticel system of relatively consarvative
design having an aperturs of 60 inches; such a system was considered

to be the primary payload for the early flights. It said parallel
development also would be undertsken along & less conservative approach,

leading to the possibility of & system of perhapsfi f aperture,

capable of a resolution of about § f oo the ground.
/;gstboRIANLGAMBIT) The Air Force emphaéized that the optics and
optical technology to be developsd for MOL would be directly appliceble
0 unmenned systems. It planned to pursue developaent of elements such:
as image trackers, which were crucial to the parformance of large un-

manned systems. It said, however, that the development of MOL would

proiuce 2 resolution offy imuch sooner "and with & higher
probebility of initiel success” than a development based on an unmanned

coafizuration. At S i;IESolution, using current cost estimates,

it predicted the ma;néd sysﬁem would be aboat as productive per dollér
2s an unmann=d system "even setting aside the greater development
difficulties and risks attaching to the unmanned system."
’LESCﬁORIAN-GAMBTT) Concerning the basic nsed for MOL, the Air
Force argued that it was vitel to have a high resolution photographic
capability to acquires not only technical intelligence but also data on
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"tactical objectives" during times of infernational erisis. It
noted that during the 1952 Cuban missile crisis, the United States
undertook repsated photographic flights at very low altitude in
order to identify detsils of militery equipment "and in particular
to determine the country of origin of same of this equipment.” Tne
credibility of findings based on such high resolution photogrephy,
the Air Force said, "cen be crucial., Certainly it was essential, in

the case of the Cuban crisis, for President Kennedy to have pictures
whose credibility was beyond his doubt, before he could make scme of

his erucial decisions.”

,LESbeRIAN-GAMBIT) The Air Force, consequently, concluded that

there was a basic naticnal need for sztellite reconnaissance "at
—resolutior. or better," thst the manned prograxﬁ offerad

"the quickest and most assured way .of reaching that goal," and that

.the MOL was almost essential "if we are ever to develop systems menned

or unmanned, hsving resolutions much better than ol

’$$8550RIAN-GAMBITF In addition o the above formel program propossl,

the Air Force submitted a second papsr to 03D, describing the MOL
management structure ani plan to be adopted for the project definition
phase, the-rationale for selecting two contractors (Douglas and Generel

Electric) instead of cre to carry the development forward, NRO's rela-

tionship to MOL, and proposed security and public information policies.*

*See Chapter IX.
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Dr. Hornig Approves, with Qualifications

’}ALDORIAN) ‘Several days after the Air Force proposal was received
by 03D, the President's Science Advisor submit:2d his important evalue-
tion of it to Secretary McNemera, As noted esxiier, the Defense
Secretary made it clear that befors a MOL developmesnt would be author-
ized, Dr. Hornig, the Director of the Budgst, zxd he would have to
agrse that the project was worth the cost and would not duplicate any
other approved space program.

/js‘DORIAN) To help =valuate the USAF provosal, Dr. Hornig
earlier asked Dr. Purcell of the P3AC Reconnaissance Panel to submit
a rzport to him and he also iiscussed MOL witk Zr. Land.* After con-
sidering their comments, which he discussed izformelly with McNamara,
on 30 June 1965 he forwarded his views to the Csfense Secrstary. To
begin with, he said that since there was "very gr2at value" in obtaining
ths highest possible photograzphic resolutions, 22 would be willing to
pay a gr2at deal to ecquirs & system that poss=ssed such a capability.
Tne Air Force, he said, had done "an exceedingl: thorough analysis of
both the manned and unmanned system alternativesz." It had:

...docurented a persuasive argument that. for esqual total
w2ilghts and total volumes, the manned syst2z does have an
aivantagz over th= uunmenned system and cex be expzcted to
provide a higher average rzsolution at ar 2zrlier time than
the unmanned system. I thersfores would support approval
of the MOL program. I would point out the: we should
expact difficult technicel problems in buiiding the mirrors
necesgary for such a system. A capabilit; is yet to be

demonstrated. However, I believe that this risk is
acceptable.5

*Dr. Land submitted a lengthy paper on the USAT proposal to Hornig
on 18 August. See Chapter X. i
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”jS‘DORIAN) But, Dr. Hornig noted, there were certain points to
be noted about the U3SAF casz. Thet is, he said, the Air Force's con-
clusions sbout the relative merits of manned versus unmanned systems
were based on certain assumptions about existinz technology which
ceused the latter to fall short by comparison. For the very sgﬁhisti-
ceted type of unmenned system being discussed, rslatively little
effort had been devoted to solving the problems inherent in eutomatic
pettern recogaition, image motion cozpansation, end precise pointing
to the accuracy required. Dr. Hornig said he beljeved that if sufficient
competence, imagination and effort were devoted to the development of
the necessary automatic subsystems, "the margin that now exists in .
favor of the manned system could in time be largely eliminated."

,LS‘DORIAN) He also raised & number of related questions concern-
ing manned versus unmanned systems. Hs said while available evidence
"makes us reasonably confi&ent thet men is physiologically and psycho-
logically capable of performing as rsquired by MOL," this capebility
kzd not yet been demonstrated and it was possibile that the flight
tests would show that the manned system would not perform as well as
pradicted. Also, he thought it reasonable toAanticipate the possi-

. bility "that either public reaétipn against MOL =s an invasioa of
privacy or international oppositicn to manned cverflights may prevent
the use of aAmanned system." He szid:

Although both these risks are scceptable from the financial
standpoint and should not therafore prevent initiation of

the development of the MOL, thay are serious enough politic-
ally to warrant our taking action to provide for the eventu-

8lity that an unmenned, rather than manned system will be
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required. In addition, it seems quite possible that fram
an operational standpoint, an unmanned system will eventu-
ally be desired to complement the menned system by perform-
ing the more routine reconnaissance missions or be &vailable
in special circumstances, such as, for example, én the case
of threats against the system by the other side.

/LS‘bORIAN) For these reasons, Dr. Hornig reccmmended that &
major effort be made as an integral part of MOL, to develop subsystems
which could be used for & high resolution unmanned system. There was
no reason, he welieved, why an immediate effort on the critical auto-
matic subsystems "should perturb the progress of the MOL development
progrem in its initial phases." In brief, he supported MOL program'
approval, provided the Air Force undertock "to concurrently develop
an unmanned operational capability for the system.”

"LS¢DORIAN) In a separate report to the President,* Dr. Hornig

advised that the MOL Program would provide & substantial increase in

U.S. reconnaissance capebility "by deveioping e system waich could,

lin our overflight photography." Conseguently, he
informed the Chief Executive he was recammending that they initiate
developazent of MOL and had so advised Mr. McNamara. However, he
suggested that, if they proceeded, they should be prepsred to assume
"serious éolitical risks" when the flight tests began. However, he

said:

*Contained in a draft memorandum to the Presidant, dated 30 June 1965,
vhich he submitted to McNamara for review. He indicated to the Seeretary
he hoped to deliver the memo to the President the following day. (Ltr,
Hornig to McNamara, 30 Jun 65.)
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We should give consideration at the highest level to the
contingencies which may occur so that one dey we are not
caught by surprise by the intensity of the reaction 2broad
as we were when the U-2 was shot dowa over the USSR. It
is true that unmanned satellite reconnaisssnce has besen
used and accepted by both sides., However, it is possible
that manned satellite surveillance could be considersd
'overflight' with all its connotations. It is also
possible that MOL will be construed by the USSR as =
waapons system in space capsble of launching bombs from
orbit. We must certainly consider how likely it is that
such an interprstation could be made, whether the leaders
of the U3SR could tolerate the existence of MOL if such an
interprgtation is made, and what their reaction might be....

/(,setmRIAN) On the other hand, Dr. Hornig noted that manned
activities in orbit had becans somewhat routinely accepted over the
past years and it was possible thet MOL would slso achieve acceptance
if introduced to the public in a carsful manner. If so, it might
make a substantiel contribution to the rscognition of manned observa-
tion 2nd surveillance as a normel mode of internetionel behavior. He
therafors rzcaumsnded to the President that high level political over-
sight be given to: (1) the extent to which the public should be
informad about MOL and the m=thod by which the program was announced
"so that w2 establish, right fram the start, a picture of MOL which
will give it the best chance of gaining acceptence by the internafional
community;" and (2) the contingencies that might arise if the fligats
war2 not accepted and the detailed plans for meeting those contingencies
if they occurrad.

The Budget Bureau Expresses Doubt

"SES¢ﬁORIAN) After Secretary McNamara's staeff rzceived the Air
Force's MOL program proposal and Dr. Hornig's ccoments, Colonsl Clarence
L. Battle, Dr. Hall's assistant in ODDR&E, began composing a memorandum
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on the subject for Secretary McNamers to send to the President.

Col Battle's draft memorandum was f_v1nwed by Dr. Brown, who made

a number of changes in it and then forwarded copies to Mr. Charles L.
Schultze,* the Director of the Budget, Adm. William Reborn, Director
of the CIA, and Vice President Humphrey, chairman of the National
Aeronautics and Space Council.

(PSTDORIAN-GAMBIT) On 8 July 1965 Schultze forwarded his camments
to the Vice President and McNamaera end questioned whether MOL's superi-’
ority as a reconnajssance system, as campared to a possible unmanned
system, was worth the $1 billion of additional development costs and
$200 million of additional annuezl operating costs. "I think," he said,
"we must satisfy ourselves beyond e reasonable doubt that the probable
superiority of the manned over the unmanned system is likely to be
worth the additional cost before recommending to the President that

the program proceed."9

;mstORIAN-GAMBIT) The budget chief noted that the existing
unmanned systems "have made and can continue to make essential, signif-
icant end spectacular contributions to intelligence and national
security." He pointed out that the latest version, GAMBIT-3--which

was under active development--was expected to provide about-

resolution at a development cost of same $200-300 million while an

even better product _might be obteined with an improved
unmanned system at a development cost of $600-800 million. On the

other hand, he said, MOL would cost $1.6 billion more and it was not

*Schultze succeeded Kermit Gordon on 1 June 1955.
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clear to him that § | resclution photography had that much

additional velue for nationﬁl sacurity.

)}BfDORLAN-GAMBIT) Schultze consequently concluded thet--until
the points he had raised were clarified--"there is no clear nsed to
proceed with the manned system as now proposed." If there wes a
requirement to develop & system for obtaining higher resclution than
GAMBIT-3, he thought they should proceed with development cf an
unmanned system. In this conuection, he cited Dr. Hornig's comment
that if sufficient compztence, imagination, and effort were epplied,
unmanned systems could probably be developsd with resclution capability
approaching that expected from MDL.}O |

» "LﬁszORIAN-GAMBIT) Leter, however, after he was advised that
further DOD studies indicated that the difference in cost.between a
menned and unmanued system would anot be $800-1,000 million as origin-

. ally thought but more nearly $300-400 million, he withdrew his objec-
tions. However, he requested, and Secretary McNamara agreed, that if
studies during the next six months showed & cost difference substantially
greater than $300-400 million, fhe MOL should be reappraised end =z

new decision made whether the additional benefits of the manned system

were worth the costs.ll

State Department and CIA Views

~{£5)> On 9 July 1965 the Space Council met to review the draft
MzNamzre m2morandum to the President, the problem of security»and -
informstion handling of MOL, and a proposed public announcemsnt--
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submitted by Mr. Webb--which the President might wish to zonsider.
During this meeting the Space Council identified certain tasks for
implementation prior to any public announcement on MOL; one being

to zoordinate with the State Department., Subsequently, Dr. Brown
forwarded a copy of the McNemare memorandum to the State Department
along with a proposed policy paper setting forzh proposad information
controls.

__{&y In response, on 16 August Secretary of State Desen Rusk ad-
vised McNamara that, while same international problems would likely
arise, he did not consider these of sufficient negative importance
to werrant advising against going ahead. He seid, "if you are fully
satisfied the project is justified in terms of potential contribution
to national defense, I have no objection to your going forward with
the recommendation to the President."” Rusk seid further that if a
decision was made to proceed, it would be essential to mzintain very
tight control of the project and to carafully hendle &ll publicity "if
we ere to succeed in safeguarding the s2nsitive aspzctis of MOL and
deal effectively with whatever international problems srise." Comment-
ing further on the informestion problem, the. Secratary of State stated:

I consider it most important that to the extent it can be
coatralied, everything said publicly about the MOL project
emphasize its expsrim=ntal and research nsture, anl that
statements and implications that MOL constitutes a new
miltitary operational capability in space, or an interm=diate
step toward such a capability, be rigorously avoided. It
would be useful to this end if fully Knowledgeable p=20ple

in this Department would work closely and continuously with
your own people in devising detailed press and publicity

handling guidelinss, reviewing the text of key statements
or releases, etc.
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(DBY The Director of the CIA elso gave & general, if cauticus,
endorsement to the MOL Program. Admiral Reborn said, "It is in the
interest of the United States to obtain the highest rasolution of
photographic coverage feasible over those areas of intelligence
jnterest designated by the United States Intelligence Board, p?ovided
that such highest resolution will of course have to be waighed againét
the relative factors of cost, time, and relative importance of intelli-
gence which could be obtained in an optimum balance of these considera-

tions."13

McNamara Recomnands MOL Prograﬁ Approval

‘£;8LDORIAN-GAMBIT) Having coordinated with all key individuels
and agsncies, Dr, Brown and Colonel.Battle put the finishing touches
to MaNemara's memo to the President. Thz Defense Secretery reviewed
the final draft on 24 August, made seversl minor lanzuage changes, and

that sams day carried it over to the White House where he recommended

to the President that they prozeed with MOL project definition beginning

14
in fiscal year 19%5.

’LEBfDORIAN-GAMBIT) M:Namara noted that Congress was currently

in process of appropriating $150 million for the progrem (requested

the previous January) and that he had previously indicated he would

defer release of funds until such tims 'as studies of the nature and
value of the problem were satisfactorily completed. These studies,
he told the President, had been completed and--based on his review
of their conclusions--he now racommended reléase of the $150 million,
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initiation of a contract d=firition phase, and that the prograrm

proceed toward the following gozls:

a. Semi-operational use beginning in late 1958 to secure
photographs of resolutions of sigaificant tergets.
This is approximately better than the best sateilite
paoctogrepay we are now obtaining, and approximately
better than the best U-2 photogrephs or the G3 setellite system,

now under development, from which wa expsct photographs in
about 15 months.

b. Development of high-resolution optical technology eud
systems for either manned or unmanned use. Tnis technology
will provide the resolution eand be aimsd at vlti-
mately even better resolution S
¢, Provision of a facility for the development, test =nd
use of other potential military applicstions such as SIGIIT
collection, radar observetion and ocean surveillanec=z, &as a2
utility and feasibility of such epplications becone established.
d. Provision of an expsrim=sntal prosrem for determinssion
of man's ability in assembling large structures, and in sdjust-
ing, maintaining anf proczssing the output from complex gilitery
equipment in space. 2
"SﬁafﬁoRIAN-GAMBIT) MzNemzrs recammsnded that ths MIL prozram be
opsrated under the NRO security guidelines wiich alrealy existed for
military space projeécts. Tra idea, he said, was "to h2lp avaiid provo-
cation in the internztional ar2a, and to foresiall initiestion of
international action that might prevent the United Stetes from using
satellites for reconnaissance.” He reported that DID planned to
pursue a modest and low key public informztion program ard thes the
annouanced mission of MIL would continue to be expressed solely as
"the investigation and development of orbitsl capabilities, mannad
and unmanned, associated with retional defens=."
jjﬁ‘DORIAN-GAMBIT) Tn2 Dafense Secretary advised the President
That h= had received the concurrence of Sscreizry Rusk, Admirel Raborn,
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Dr. Hornig, and Mr. Webb, ani the: Viece President Rumparey &lso
sndorsed program go-ghead. The Director of the Bureau of the Budzat,
he reported, had withdrawn his originsl objection, subject to a future
program resppraisal of costs. McNamara said further that, in his view,

there wes a vital national need for recoansissance photography with

ifor bettar. He noted that during the Cuban
crisis the Uaited States had made 2 spécial raeconneissance effort

"to acquire pictures having the detail and the ecradibility that waxe
nacessery to verify and to convince others of the nature of the military
activity in Cuba." In other futurs situstions, he thought it mignt be

importznt to accamplish these sam2 enis. With » resoluticnh,

the nstion also would be able to sssess such military factors as <he

zni the nature of various Russisn anti-
— - )
missile deployments.

ﬁ;&LDORIAN—GAMBIT) Tne defense chief advisad that he had incor-
poratsd several of Dr. Hornig's suggestions concerning an unmanned
syster and that designs of the new Jevices needed for the unmanned
oparaticnal mode would bz pursued. Hz said:

It is my intention thet thes system will be designed so
tret it can oparate without e men., It will opsrate some-
wret differently, however, (and with improved overall effec-
tivenass) with a man. Wnether the system will produce
pcorer averags resolution without a wan depends on how well
scz2 of the ideas for such functions as sutomatic focusing
and adjustment, automatic navigation and imege motion com-

sansation work out. But in any event, it is agreed that

*Dr. Hornig wet with Dr. Brown on 23 August and the two xpen agreed
that ths Air Fores would pursus development of the sutamatic system
simultenzously with the menned MOL.
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the man's ability to select tzrgets, to override the auto-
metic controls when they funciion less well than expected,
to choose data for prampt trersmission, will improve the
overall utility of the data. Furthermore, the presence of
mzn in the development phese can be expected to shorten
the development and imfrove the capability of the unmenned
version of the system. 7 '

The President!s Decision and Public Reaction

(U) MclNamara's recammendation to the President, it should be
noted, was made against the backdrop of six moaths of U.S. achieve-
ments which cleerly proved that mer would be able to function effec-
tively in space. On 23 March NASA launched its first two-men Gemini,
successfully recovering the spacecraft and astronauts after three ‘
orbits of the earth. On 3-T June, during its second Gemini flignt,

Air Force Maj Edward H. White b2cams the first American to maneuver
outside his space vehicle. Wnite's 22-minute "space walk" exceeded

- that by Soviet Cosmonzut Leonov of the previous Mazrch. Finally, on
21 August 1955, NASA leunched its third Gemini into a flight which
shatterad all existing orbital endurance records (astronauts L. Gordon
Cooper, Jr., and Chafles Conrad spznt nearly eight days in e waigntless
state). On 24 August--the same dey McNamara mede his MOL recammendation

to the President--Coop2r and Conrad performed a number of military

experirents which included sightinz and photogrephing a Minuteman ICBM
launched from Vandenberg AFB. |

(U) Tners was little doubt the President would accept the i
Secretery's recammz=ndation. President Johnson decided, however,
that ne would parsonally meke the snnouncement. The following day,
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25 August, he opsned a televised Wnite Hoase press conference with

the following statement:

After discussion with Vice President Humphrey and members
of the Space Council as well as Defense Secretary McNamera,
T am today instracting the Department of Dzfense to immediately
proceed with the developzent of & manned orbiting laborztory.

This program will bring us new knowledge about whet man
is able to do in space. It will enable us to relate thet
ability to the defense of America. It will develop tech-
nology and equipment which will help advance manned end
unmanned space flight end it will make it possible to parform
very new and rewarding expariments with that technology end

equipmnsnt...

Tne Titen 3C booster will launch the laboratory inte
space and a modified version of the NASA Gemini cepsule will
be the vehicle in which the astronauts return to eartz...

We believe the heavens bsloang to the p2ople of ever; country.
Wz are working ani we will continue to work_through the United
tates--our distinguished Ambassador, Mr. /Arthur/Goldberg is

pr2sent with us this morning--to sxtend the rule of law into
outer space.

We intend to live up to our agreement not to orbit wesapons

of mass destruction* end we will continue tc hold out to all

retions, including the Soviet Union, the hand of coopsrztion

in the exciging years of space axploravion winich lis azszd for

21l of us.t

(U) The initiz] press reaction to the President's anncuncem=nt
was critical. ~Tne New York Times, after comm=nting that the Presidential
dacision was "a fantastic, terrifying” measurs of arms praparation,
severzl days later aditorizlized that it had spread "disquiz< across

the world...Assuming that Russia has similar technical capacizy to

produce orbiting laboratoriss, outer space frox 1958 onward coald be

*Both Moscow and Weshington agreed to abide by a U.N., resolution,
adopted 13 December 1963, which called upon 21l states to refrain from
orbiting nuclear Weapons or eny other kinds of weapons of mess
destruction.
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full of manned space ships with awesaxe potential.” Tne Washington
Post worried sbout assignment of the project to the Alr Force waich
it seid was committed to "total secrscy.” Such secrecy, the paper
argaed, "is bound to arouse international suspicions and alarms,
partictilarly since the flights will be over Soviet territory."9
(U) Some 45 privete citizens expressed their opposition to the
decision in letters they wrote to various administration officials,
including the President, Secretaries McNamare end Rusk, and Adminis-
trator Webb., Their general theme was that the MOL would extend the
arms race into space, in contradiction to U.S. policy Favoring the use
of spece for peeceful parposes. A number of Congressmen also objected.
Two feerad that MOL might encourege & milltary space race, five argued
+that the project should be given to NASA, and enother camplained that
it would lead to duplication of mannsd launch Facilities oa both
co:‘—.sts.20
(U) Not all edizoriel comment (aside frax the technical and
professional journals, which generally approved the MOL announcement )
was negative, For sxzmple, !@E.EEE Republic,saw & positive aspzct
to the program: '
It is...possible that MOL will demonstrate the feasi-
bility of & few Amsricen end Soviet spacemen in their resp=c-
tive spacecraft opsrating & continuous speze watch. If it
doss, and if both nations exercise restraint, it could have
& stabilizing effect, as have our mutual unmanned reconnais-
sance satellites. If man can be an efficient obsarver in f
orbit for extended pariods, the time may come when the U.S.
should invite the United Nations to maintsin a continuous

space control, with a multinational crew to warn of any
impending or surprise attack.2l
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(U) The Soviet reaction, as expscted, was critical.- Tass,
the Russian news agency, coamented pcintedly that some of the orbitizg
laboratories would@ be launched from Vandenberg AFB, the firing site,
it said, "for hush-hush spy satellites that fly over the territories
of sozislist countries several times & day." On 9 Ssptember Reuters
reported the remarks of Col Gen Vliadimir Tolubko, Deputy Commander-i--
Chief of Soviet Strategic Rocket Forces. Echoing a West German news
account which spzculated that MOL would be able to bombard the earih

with nuclear weapons, General Tolubko declarsd: "Now the Pentsgon

wants to use space laboratories not only for espionage but also to

‘accamplish direct combet tasks."”

(U) sSeveral weeks later Izvestie published a lengthy article
by Col M., Golyshev, not further identified, who attacked uot caly
MOL but NASA's Gemini program. Hs reported ithat Astronauts Cooper
end Conrad in Gemini 5 had carried out 17 militery experimzsnts, pao:o-
graphed missile launchings from Vandenberg, and psrformed "visuel
osservations” of ground installations, in particular, the White Sands

Proving Grouni. He camplained that Gemini 5 was used to check ouat

"the possibilities of intercepting ertificial earth satellites and

.carrying on rsconnaissance fram space." Colonel Golyshev concluded

+that MOL would be suitable "for crezting command posts in space,

intercepting foreign satellites and méking racoaunaissance, Such &

wide range of combat capabilities gleddens the Pentagon strategists....
(U) To the distress of the U.S. Information Agency (USIA), the

foreign press for the first time begen to ask critical questions abcis

nea
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the peaceful orientation of the American space program. Previously,
the Mercury and Gemini flights had produced highly favorable publicity
for the United States. The State Department, scmewhat disturbed by the
change in tone, dispatched an airgram in early September 1965 to all
diplamatic posts. It included a copy of the President's MOL statement
and emphasized that the new pfoject had no "weapons in spece" or "bombs
in orbit" aspsct whatever, and was nelther iliégal nor different in
motivetion and purpose from other defense research projects.23

k" On 7 September the Dzpartment also convened z meeting of an
interagency cammittee (sttended by State, DOD, CIA, and USIA represen-
tatives) to discuss the oversea rezaction to Gemini 5 and the President's
announcement. The Defense Depertment was represented by Lt Col Deniel C.
Mzhoney and Maj Robert Hermsnn.¥* The letter had been assizned as an
information advisor to Gerersl Evans several months earlier.

_L&¥ The USIA officiel summerized for the committee the world press
reaction to the military impiications of the Gemini 5 flizht and the
MJOL program, and he éuggested e high policy statement wes needed to
counteract the unfavorable news coverage. In response, Msjor Hermenn

sumnarized DOD's public effairs policy for the military space program

and noted +that the National Space Act of 1958 had placed specific responsi-

bility for military space zciivities on the Department of Defense. The
MOL, he éontinued, did not represent a new policy by the U.S. government

but was a logicel step in providing for defense of the nstion. As for

- #Colonel Mshoney was from the Office of the Assistant Secratary of

Defense for Public Affairs, Mejor Hermann from the USAF Office of
Information
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countering unfavorable news coverage, he noted that Dr. Edwerd C. Welsh,
executive secretary of the Space Council, had made & number of widely
publicized speeches which possibly might satisfy the requirement for &
high level statement of nationel policy.zu

(U) Some time after this meeting,* Major Hermann met with members
of the Space Council staff and discussed possibie approaches to counter-
ing criticism of the program. Other officials also apparently contacied
Dr. Welsh, who proved quite agreeable to restating U.S. ﬁational policy

on MOL. On 28 October 1965--in an address to the American Ordnance

Associetion~-he cited the MOL as an example "of a highly veluable exchenge

of technology eand experience by two operating agencles of the governmens."

And he said further:

Sinece I have mentioned the Msuned Orbiting Leboratory,
it is worth pausing right now to challenge forthrightly
those who have azsserted or intimated thet it has something
o do with a w2zpons race. We expsct misrepresentations
of thet sort to came from unfriendly countries and sometimes
from ignorant domestic critics. However, I was disappointed
to find that a few otherwise well informed publications and
individuals have asserted thet MOL is e weapons carrier and
=z project contrary to our pesaceful progress in space.

I assert as positively as I can that MOL is not a weaponms
system, is not & means by which aggressive actions can be
parpatrated “and is in no way in conflict with the estab-
lished policies, obJectlvas, or methods of the United States.
Rather, it is a program that will increase our knowledge of
man's usefulness in sgace and will relste that ability Go
oar netional defense.

*The State Department later advised OSD that world press reaction
to the MOL announcement, "while not laudatory, has not been as bad
as it might have been.,”
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IX. ORGANIZING FOR CONTRACT DEFINITION*

’/SysbeRIAN) On 29 April 1965, some four months before the
President's announcement, Dr. McMillan met with Generals Schriever anc
Martin to discuss the kind of management organization the Air Force
should establish for the next MOL phase--contract definition. At
this meeting on the West Coast, the thiee men tentatively agreed that
a strongz autonomous system office should be organized there, supportez
by an appropriate AFSC structure. Subsequently, howevér, when Evaﬁs
and Schriever undertook to put down on paper the details of a permanexi
MOL organization as they saw it, they found themselves emtroiled in
a major disagreement with General Martin. This issue concerned how
the "tlack" and “"white" aspects of the program should be managed .l

(T#DORTAN) During the spring and early summer of 1385, General
Evansz' staff undertook to draft a paper on the propossi USAF managsr.s:i:
structure. It proposed the creation of a "strong, autonomous,
intezrated program implementation office" on the West Coast, headed
by = éeneral officer to be known as the Deputy Directer, MOL. He ‘
would report to the MOL Program Director (General Schriever), who wouli

be resronsible to the Secretary of the Air Force, the Under Secretary.

and the Director, NRC, for "total program direction." The Deputy Direztor,

¥0riginally known as project definition. Contract definition wes defined
as "that phase during which preliminary design and engineering are
verified or accomplished, and firm contract and management plenning

are verformed."” The overall objective of contract definition was "tc
determine whether the conditional decision to proceed with Engineering
Develovment should be ratified." (DOD Directive 3200.9, dtd 1 July 1oc5.)

DORIAN
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MOL, would be given "full procﬁrement authority necessary to conduct
both ‘'black’ and"white‘ procursment of the MOL program from funds
provided him from higher authority." "2
azﬁmsﬁDORIAN) General Martin strongly disagreed w1th this plan.
In a message to Dr. McMillan on 8 July, he declared that in view of
his responsibilities té the NRO, it was essential that he control not
only the development of all recénnaissance payloads, the reconnaissance
payload section, and integration of all payloads into this section, but
also all "black" contracts and "white" contracts affected by "black"
contracts. He recommended that the responsibilities of the Deputy
Director, MOL, be limited to "zll non-reconnaissance and non-BYEMAN
aspects" of the program, such &s the laboratory section, Zemini capsule,
boosters, launch facilities, etc. To insure essential coordination and
"interface," he propcsed creating a "MOL payload office," which would
be physically located adjacent to the office of the Deput,” Director,
MOL, to handle all black-relatei matters.d
’£;S¢DORIAN) General Schriever, however, felt that the above aprroach
would fragment MOL management and was contrary to all the opasic manage-
ment principles AFSC had learned in the ballistic missile program.

Writing to Dr. McMillan in eari; August, he argued that the management

_ problem of dealing with the Directorate of Special Projects was "amenable

to proven solutions from other rrograms that were no less complex than
MOL." He urged that the final .0L management plan, which OSD had )
requested prior to program apvroval, provide for a "clear. single channel

of direction and responsibility" linking the Secretary of the Air Force

DORIAN
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or Director, NRO, and Director, MOL and the West Coast organization.
There should be, he insisted, "unequivocal MOL program policy guidance
from or through the Director, MOL, for all aspects of the program."u

The AFSC commander acknowledged that security was important bu# elso
noted that "The MOL is too big, and the image is too well established,
to hide." In a second letter to Dr. McMillan, he reiterated his concérn
over "unnecessary fragementation'of the management authority of the

Director, MOL, and the existence of multiple channels of direction and

responsibility for MOL system acquisition."5

The New MOL Structure: Two Manggement Channels

‘LES‘ﬁORIAN) As the Director, NRO, however, McMillan's views were
influsnced by the "black" environment which had produced the highly
successful U. S. unmaznned satellite reconnaissance system. The cbn-
servetive approgch was to support General Martin's position, which he
did.* Thus, the finel VOL management plan sent to OSD on 24 August 19¢5--
while it accepted the trincivle of "single, clear line of direction to
a fully coordinated MOL program'~-provided for two distinct management
channels, The plan stated that since MOL would meet some of the NRO's
propcsed long-range obiectives, the direction of it "should be respon-
sive to policy, guidance, and approval of the Secretary of the Air Force

with assistance and advice from DNRD."6

*Dr. iicMillan wished tec maintain tight contrel over the “black"
envircnment, from which the Air Staff and many other USAF agencies
had tesn excluded.

DORIAN
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”$98%DORIAN) Under this management plan, the Director, MOL--
assisted by a full-time general officer serving as Vice Director¥--
was designated "the principal operating agent" for the program. He
was to organize a strong "integrated systems and program implementation
office" at El Segundo, Calif., headed by the Deputy Director, MOL. The
latter would be responsible for "system procurement, design, development,
test and evaluation," overall mission operatioms, including man's
safety during all phases of manned flight, etc., and would exercise
"on-orbit control of the vehicle and recomnaissance payload in responsive
to intelligence collection tasks established by the DNRO cr his designee.”

L®€TDORIAN) The basic MOL management structure would be completed

with establishment of a "Sensor Payload Office" under General Martin.

TIts responsibilities were to manage all contracts for the high resolu-

tion thotographic sensor payload, i.e., the rrimary optics, cameras
and cameru handling devices, etc. It would recommend the contractors
to be selected, be responsivle for detailed techmical direction over
the centracts, and provide ‘contracting services" to the Deputy
Director, MOL, for all "black" contracts required by the latter.?
APBTDORIAN) After McNamara approved this MOL organization (see

chart, next page) and following the President's announcement, Secretary
Zuckert formally designated General Schriever as MOL Director and sent

him instructions which spelled out General Martin's responsibilities

as follows:

*The Vice Director was to organize and fun the MOL Program Office in
the Pentagon. :

DORIAN
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The Director, SAFSP, located at SSD, will be responsible
to the DNRO for development, acquisition and test of the sensor
payload in response tc technical specifications and require-
ments rrovided by the Deputy Director, MOL. He will be respon-
sible for all "black" contracting, end will establish a MOL
sensor payload office, co-located with the MOL System Office,
to carry out his responsibilities. He will review and approve
implementation of BYEMAN security procedures. In addition,
SAFSP will maintain surveillance over the utilization of the
critical Air Force, Aerospace and industrial resources of the
NRP including the MOL.C

‘fﬁmsfﬁoRIAN) Three days after recéiving these instructions, Schriever
convened a meeting at SSD of the key people who would be involved in
managing the program. They included General Evans, who had been
designated Vice Director, iOL; Brig Gen R. A. Berg, who was named
Deputy Director, effective 1 October; and Generals Funk, Bleymaier,*
and Martin. After discussing the essential supporting role that SSD°
would play during MOL's devalopment, Schr;ever addressed Martin as
follows: "I think it is important that any time anything gces on in
the sensor zrea important enough to talk to your boss [5NRQ7, I should
a2lso be inormed. We must not keep secrets from cne another."2

/jEBCDORIAN) General Martin responded that.he would try to keep
Schriever informed, but he noted that in his discussions with McMillan,
many subjects were covered with MOL frequently mentioned in that context.
He said it would be improbsble, therefore, that he would be able to
inform General Schriever of details of each discussion but would do
his best to advise him of substantitive issues. He understcod that he

was to be rasponsive to program guidance from the Deputy Director, MOL,

*At this meeting Schriever announced Bleymaier's reassignment to become
Commander of the Western Test Range. He had been serving as SSD Deputy
Commander for Manned Space Systems. .

DORIAN
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and would masnage sensor activities to conform with such guidance.

"Let me assure you," he said, "that we will work closely with the

Deputy Director 10

}K—DORIAN During the next several months--while Evans, Berg

and Martin organized their respective offices¥--a new team of top-level
civilian officials began moving into key USAF and OSD positions. On |
30 September 1965 Dr. McMillan resigned to return to private life (Bell
Telephone Laboratories) after serving four years with the Alr Force and
the NRO. He was succeeded as NRO Director by Dr. Flax, who continued
in his post as Assistant Secretary of the Air Force (R&D). Mr. Norman 2
Paul took over as Air Force Under Secretary. Another major change,
effective 1 Octdber 1965, was the selection of Dr. Brown to succeed

Mr. Zuckert as Secretary of the Air Force. Brown was succeeded as

DDRXE by Dr. John S£. Foster, Jr.

MRIAN ) A%t the first MOL Policy Committee meeting the new
Air Force Secretary attended (on 1b4 October), General Schriever raisec

2 aquestion about the need for "streamlined menagement" above the USAF

level to handle MOL "black" versus “"white" program funds.”” Subsequentl;.
General Evans initiated a study of this requirement and on 19 October,
after coordinating with Dr. Flax, he forwarded to Dr. Brown a proposed
draft memorandum to McNamara on "MOL management channels above the
Secretary of the Air.FOI‘Ce level.” This memo noted -tha.t, wvhile MOL

was a part of the National Reconnaissance Program, because it was visible

*The MOL Program Office in the Pentagon, the MOL Systems Office on
the West Coast, and the MOL Sensor Qffice.

LORIAN
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to the public and known to exiét, its management was "not entirely
amenable to procédureé currently used for other parts of the NRP."
One distinction related to the way funds were hendled. Except for
cleared personnel, the scope and existence of most NﬁP programs was
not known and they were not defended in open sessions before Congress.
In the case of MOL, all funding requirements were contained in white
PCP's, only a portion of which were subject to special access, i.e.,
that pertaining to sensors.l?

_(PE7DORTAN) The memorandum further noted that DDR&E's staff had
not normally been involved in the justification, review, and approval
of the NRP. On the other hand, Dr. Brown or his Deputy Director of
Space (Dr. Hall*) in recen£ months had been personally and intimately
involved in the review, justification, and approval of the MOL progra-
for both black and white portions. -Since security dictated that thers
continue to be a visible MOL program, with certain aspects of 1ts
mission kert under wraps, it appeared necessary that DDR&E remain in
an authoritative position to justify, review and approve various
funding reques:ts.13

’£;S‘DORIAN) It was therefore proposed that DDR&E, as an indiviiual,
te designated the MOL focal point for the Secretary of Defense and
provided a Special Assistant who was cleared for all aspects of the
rrogram, had experience in the satellite reconnaissance field, and was

known to people in that field. Dr. Brown subsequently discussed this

*Dr. Hall resigned from this post in October 1965 and returned to
private 1ife.

DORIAN
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proposal with Dr. Foster and Secretary McNamara and both agreed with |
the approach outlined. Later, Dr. Foster designated Mr. Daniel J.
Fink, Deputy Director (Strategic and Space Systems), as his principal

staff advisor and assistent to assure that MOL received proper support.l“

Procedures for Guidance and Direction of

NRC Aspects of MOL

’$ES¢DORIAN) On 22 October Dr. Flax as the new NRO Director met
with General Martin to discuss the latter's responsibilitles relative
to MOL. He agreed that MOL funds would be made available to the
Directorate of Special Prcjects in the same‘manner "as presently
employed" in other NRO prcgrams, but that General Schriever would be
permitted "to follow" overall funding for both "black" ani "white"
activities. He further szreed that Martin might receive Iirectives
directly from General Schriever, after he (Dr. Flax) had spproved in
each case, "with an information copy simultaneously going to General Berg,"
andbthat the Director of Special Projects "rmust comply wita overall
system integration and overall system engineering instructions from
General Berg concerning the integration of thé payload into the com-
plete MOL system,” etc. However, Dr. Flax also determined that, since
the DORIAN peyload was “an NRO payload," General Martin wculd be held
responsible to him "for developmgnt, acéuisition, and test, including
decisions as to the configuration of the payload."15

MO_RIAN) The fact that he had little control over the payload
portion of the program remained troubling to General Schriever, In
October, at his direction, Evans and his staff drafted a taper on the

DORIAN
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MOL organization to “clarify" the management principles outlined in
the 24 August plan. Their view was that, unlike previous "plack"
projects, where the reconnaissance sensor itself was “the major
element around which overall system integration is postured,” MOL
was different because of the introduction of man into the system .and
because of "the currently expressed national policy of overt and
unclassified admission of the existence of MOL." Consequently, the
suggested that the conduct of MOL as a covert program was denied,
although "conduét of covert activities within the program itself"
was not.

"$$S¢DORIAN) Because of this special nature of the program, they
argued that MOL was different from other NRO activities and that the
Director, MOL,was and should be responsible for "all" its aspects.
According to this interpretation of the 24 August management plan,
"guidance and direction issued by Director, i0OL,..is clearly competent
and authoritative, not only for the 'white' aspects of the MOL program,
but also for 'black' aspects--those which interface with the NRP."
This was believed consistent "with‘the spirit and intent of MOL

management since it would preserve a single, clear line of direction”

.and permit integration of "black and white" guidance and direction at

the most effective management level.l6

_(@ETDORIAN) The sbove viewpoints were submitted to Dr. Flax in
a paper titled "Procedural_Considerations for MOL Program Management.”
Dr. Flax in turn asked General Stewart, the Director of tﬁe NRO Staff,
for his comments. After reviewing the paper, General Stewart suggested

DORIAN i
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a number of changes and in 2 memorandum to General Evans on 18 Gztober
1965, he suggested that Generals Berg and Martin also be asked to
comment beforé a proposed new management directive was submitted to
Flax and Schriever. In early November, after the commehts of Flax,
Stewart and Berg were incorporated, the "procedural consideraticns”
paper was submitted to General Martin for his comments ana/or ccneur-
rence.?

’jIS?DORIAN) On 12 November Martin responded with a lengthy
critique sent to Dr. Flax and General Schriever, in which he challenged
and disagreed with the basic thrust and intent of the paper. He argued
that, in view of guidance he had received from Dr. Flax, he retained
complete responsibility for development, acquisition, anditest o the
MOL reconnaissaﬁce payloadis in the same menner as the other NRO vayloads.
He rzjected the view that 0L was different from other NRO programs
because of man's presence or the policy of publiicly admitting the
exiztence of the prejeczt. He said:

The MOL reconnaissance sensor dominates the entire cconfigu-
ration of this project. Its influence is far greater than the
presence -of man, even in the "manned-only" configuration. The
requirement of manned/unmanned capability further extends the
influence of the reconnaissance sensor on the configuration of
the project....

My present MOL responsibilities are assigned to me by the
Director, NRO, who ha: informed me that he holds me responsible
for carrying them out. I, therefore, cannot agree with the
"procedural principles" as written in the draft. I submit that
it is axiomatic that my direction should come to me from the
person to whom I am responsible for carrying it out, with ne
intervening modification of interpretation, and with no con-
straint on my direct access tc such person for questions,
clairfication, gesponse or discussion of such responsibilities
and direction.t

DORIAN
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’/£j$¢ﬁ6RIAN) To ease some of the MOL Director's comrlaints, however,
General Martin proposed adorting some alternate procedurs: which woulzs
be consistent "with the present assignment of responsitilities." Thus,
for example, he suggested that when Dr. Flax sent him written guidance
or direction, an information copy be simultaneously proviied General
Schriever. Copies of messages and letters semt from his cffice to
Flax similarly would be dispatched to the MOL Program 0f<ice. 9

__Lze-DORIAN) Martin's stand killed the plan to change the existing
dual management structure. General Stewart, however, agrzzd informall:-
with Evans that they would follow the Martin-Berg arrangement. It was
his view that all MOL rrogram direction should be issued Ty the MOL
Director, requiring only that instructions sent to Martiﬁ “irst have
Dr., Flax's (or his authcrizei representative's) concurrence, and that
the flow of information upward should go through the same channels.
Subsequently, General Stewart assigned Colonel Battle tc Zeneral Evans'
staf{ to provide the necessary NRO-MOL Program Office cocriination.

By late 1965 the entirs management auestion went into limto and not
until many months later, when the program entered Phase II engineering

development, was the organization revised.20 .

MOL Financial Procedures

"S$S‘DORIAN) Discussions of "black" MOL financial procedures
began in tﬁe summer of 1965 when the NRO Comptroller,-
proposed that the Air Force include a single MOL program element in the
defense budget which would incorporate both "black" and "white" funds,
with the MOL Program Orrice exercising a substantial level of control

DORTAN
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over the former. -plan became the basis for a series of

discussions and reviews which led, on 4 Ncvember, to the signing by

Dr. Flax and General Schriever of a formal agreement governing "MOL

Black Financial Procedures."zl

/@SfDORIAN ) Under terms of this agreement the NRO Comptroiler
and the MOL Program Office would work together to prepare current and
future year cost estimates of MOL black reguirements. These would be
reviewed and approved by both the Director, NRO, and Director, MOL,
before issuance. The responsibilities of the Director of Special
Projects would include providing "black" cost estimates, coordinating
with the Deputy Director, 0L, and forwarding them to the NRO Comptrolizr
and the MOL Proéram Office. Authority to obligate the "‘b_lack" funds
would be issued by the NRC Comptroller dirzctly to the Director of
Special Precjects, who would be held accountable for 'l:hem.z2

).8-/DOP.IAN) A companicn agreement on "White Financial Procedures,”
approved by Dr. Flax and-in December 1265, also was
promulgated. Signed by Assistant Secretar; of the Air Force Leonard
Marks, Jr., it provided that 0L white funds woﬁld go through normal.

o)

AFSC chamnels to SSD for the MOL Systems Office. The "white" financial
agreement also outlined procedures for making budget estimates, prepari:s
program change proposals, and submitting other financial papers reguireil

by 0SD, the Bureau of the Pudget, and Congress.23

The MCL Systems QOffice

{I$~-DORIAN) The day President Johnscr announced the United States
would build MOL, General Schuriever dispatched Program Directive No. ©05-_

DORIAN
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to the Space Systems Division.' This document, which provided authority
"to establish and commence management functional activity...for the
Manned Orbiting Laboratory System (Srogram 6324)," reduired the Deputy
Director, MOL, to submit by 15 September 1965 a MOL Systems Office
management plan, organizatioﬁal charts, job descriptions oI key posi-
tions, etec., plus an Aerospace Corrcration management plan in support
of the progra.m.el'r

&mﬂbeRIAN) The program directive was received by the MOL project
office, which had been created in liarch 1964 under General Bleymaier,
the SSD Deputy Commander for Manned Space Systems, and Colonel Brady,

th System Program Director. By August 1965 this SPO had & staff of

[

42 military and 23 civilian persomnel. In accordance with Schriever's
directive, Bleymaier and 2rady immediZately initiated an office reorgani-
zation. The realigned SPC included .separate divisions or offices for
DProgram Control, Configuration Management, Enginesring, Test Operations,
Orccurement and Production. Requirements, Bioastrcnautics, Facilities,
ani NWavy liaison. ¢n 23 September, alter General Eerg, the new Deputy

i=»zctor, briefed him on the proposed new MOL Systems Office structure,
General Schriever approved the chanzes, which became effective 1 October .22
(S22 chart, next page.)

_J#<DORIAN) On 28-2% September General Schriever held the first

MOL Program Review Conference at SSD, attended by General Evans, Funk,
Berg, Martin, and Bleymaier and Dr. Yarymovych, Colonel Brady and
Acrospace's Drs. Ivan Getting, Allen Z. Donovan, Syron P. Leonard,
anc Walt Williams. They discussed the planned approach to MOL field

management and agreed that the basic principles enunciated in the

DORTAN
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AFR 375 series of regulations would be applied. The conférees recognized,
however, that judgement would have to be exercised "in that the MOL was
not going into thé operational inventory in the typical sense; and,
hence, the series of regulations could not be totally adapted to the
MOL program." '

Later, General Schriever formally authorized Berg to deviate from

standard system acquisition policies and procedures in the 375 series

of regulations.26

‘LﬂetDORIAN) During this meeting Aerospace Corporation officials

briefed the USAF officers on their planned organizational structure

for general systems engineering and technical development (GSE/TD)

support of MOL. They indicated they would establish a MOL Technical
Director within the Corporation's Manned Systems Division. Gen Schriever
objected to this arrangement, since it would place the Technical Director
at the fourth organization level. He also noted that Aerospace had
not adeéuately defined the Director's responsibilities. Emphasizing
the need for "vertical organization to totally support the MOL program,"
Schriever said that all elements of the various corporate divisions
"must be responsive to- the MOL Director commensurate with the unigue
27

_(PEZDORIAN) He asked General Berg to work with Aerospace to pro-
vide a more acceptable organizational structure. Subsequently the
corporation took steps to reorganize_itself so that it parélleled the
MOL Systems Office and was "in line with the overall MOL ﬁan#gement
concept.” On 14 October it established a MOL Systems Engineering
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Office headed by Dr. Leonard, Aerospace vice president, who would

report directly to Dr. Donovan, senior technicel vice president of

the corpora.tion.28

The Contractor Team

‘/LS¢DORIAN) On 25 August 1965, the President in his announcement
named the two successful MOL contractors--Douglas Aircraft and General
Electric--contrary to the original DDR&E plan, which had called for
selecting one contractor for Phase I definition. This decision to
go ahead with two industrial concerns had origins in Air Force-

DDR&E discussions which followed the award of the 60-day laboratory
vehicle study contracts on 1 March to Boeing, Douglas, General
Electric, and Lockhéed.

,jﬁbeRIAN) Thus, on 18 March General Evans reported to McMillan
that he had found "there are arguments within the Air Force and
certainly within DDRZE against proceeding with a single contractor.”
These parties suggestei that by continuing with more than one.firm
during the definition phase, a competitive atmosphere would be
preserved "from which, hopefully, will emerge better cost and schedule
information and perhaps new ideas." General Evans was opposed to this
suggestion. He said that "we cannot afford the luxury of another
competitive study period” and expressed the view that there were more
advantages to proceeding with a single contractor. It would be

cheaper, he said, the security problem would be less withone contractor

~and the administration of a single contract would be easier.29
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_AS-DORIAN) By late May end early June 1965, after the MOL Source
Selection Board had submitted its evaluatioms of the four contractor
proposals, a new rationale was offered for proceeding with two of the
firms which gained general approval. That is, it was argued that the
program could be strengthened by integrating the two strongest
contractors into a single team. On 12 June Geﬁeral Schriever formally
proposed to General McComnell, the Chief of Staff, that they adopt thev
two-contractor approach. He explained that while “contréctor A clearly
offers the best overall technical program and management approach,
the proposal of contractor D is superior in a few important respects
that bear on mission capability.... This suggests it may be particularly
advantageous to the government to include contractor D in the prograﬁ
in those areas where his capabilities will strengthen the development
team"30

’J2450RIAN) The Chief of Staff thought this proposal worth pursuing,
whereupon a study was undertaken to identify "the allocation of specific
tasks" in the program between the two contractors. It was guickly found
that the tasks to be done divided readily into three major categories
involving the laboratory vehicle, the sensor module, and the payload
of sensor package itself. In a memorandum to.General McConnell on'

25 July, the AFSC Commander described these as follows:

1. The laboratory vehicle contractor would be the system
integration contractor, responsible for sﬁructural analysis of the
entire system through the launch phase and the successful operation
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through the 30-day mission of all elemenfs except those actually
contained in the sensor module.

2. The sensor module contractor would be responsible for
receiving requirements from the sensor designer and Systems Program
Office, and would "define, assign, and engineer a discrete structural
carrier for the sensor package and associated crew displays.” He
also would assemble and test the sensor module elements and prepare
them for launch, and provide interface requirements to the laboratory
vehicle contractor for his own equipment as well as those from the
sensor contractor. | |

3. The sensor contractor would be.responsible for the design,
fabrication and test of the sensor elements and package. The sensor ;
contractor would interface principally with the sensor module
contractor.3l

JESfﬁoRIAN) The two-contractor approach was discussed further
on 30 June by Secretary Zuckert, Dr. Flax, and other USAF officials,
On 1 July additional information was sent to the Chief of Staff and
gained his endorsement. Subsequently, in the management plan sent to
0SD on 24 August, Secretary Zuckert reviewed the Source Selection Board
results and reported that it had rated the four competing firms in
the following order of merit: Douglas, General Electric, Boeing and
Lockheed. He noted fhat "the total MOL development frogram confronting
us is a very complex and important one which will demand the very best
talent and experience.in the industry." Because of the need for com-
prehensive knowledge and appreciation of systems integration and first-

hand experience in fabricating large structures, he suggestéd that:
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...it may be particularly advantageous tc draw on the capabi-
lities 'of two outstanding contractors to accomplish the task
originally envisioned for a single laboretory vehicle con-
tractor. I have carefully reviewed the report and findings

of the selection board and have completec an additional
exemination of contractor past experience and performance,

and of security factors pertinent to the MOL Program. The
Douglas Company offered the best overall technical and manage-
ment approach. Its past experience and performance as a
system integrator on weapons such as Thor, Genie and Nike-
Hercules/Zeus is good and considerably broader than that of
the General Electric Company. General Electric, on the other
hand, showed superiority in important aspects that bear on
mission capability. They have current experience in space
vehicle operation as well as expertise in handling the complex
interface with large optical systems. They have over 1000
people immediately clearable for DORIAN work. The Douglas
Company have very few cleared people.32

lﬁjszORIAN) In addition, Zuckert noted, these contractors
possessed in aggregate "a most imposing array of existing test facilities"
available for support of the program. He therefore concluded that it
was in the government's interest to include becth these contractors on
the industrial team. Secretary McNQmara, whe several days earlier
had appfoved the designation of Eastman Kodak &s the primary DORIAN

optical contractor,33 agreed with the two-contractor apprcach as did

the President.

Initiating Contract Definition

___LCJ— In late August 1965 the Titan III tooster was the only segment
of MOL hardware for which a Phase I definition contract had been let,
although negotiations with McDonnell Aircraft for Gemini B definition
had been completed and a contract was expectei to be issued momentarily.
Following the Pre;ident's announcement, SSD procurement officials movei~
to place Douglas under contract by submitting a request for proposal and

DORIAN
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work statemenf on the laboratory vehicle and asking the firm to reply

by 20 September. General Electric also was sent a regquest for pro-

posal and work statement on the mission module. 3

MAR) The MOL SPO, in addition, distributed a "contract

compliance document” which was to serve as a vehicle to direct fhe

contractors. Designated the "Government Plan for Program Management

for the Manned Orbiting Laboratory System Program,” its gim was to

provide "an early overview of the key features" of the entire project

to top management officials in government and industry who might

become directly associated with MOL. The plan included a projected

MOL flight schedule, a breakdown of the primary hardware and functional

elements of the system, and also identified the agencies responsible

for each program segment, explained the interrelationship of the several

organizations involved, and described their roles and missions.35

__,49&"General Evans, to'support contract defintion activities, on

31 August forwarded to Dr. Flax current requirements and requested

the Assistant Secretary to seek DDR&E's approval. The following break-

down of costs included funds for continuation of certain pre-MOL activities:

Millions

Titan IIIC-~ecememmrmrm e e e
Geminl Be—vreemccccnmecmccc e nn e neen
Laboratory Vehicle-=-———mm—cccacama-
Mission Module & Capsule-=--e-s=~a-
Flight Crew and Equipment---------=
FacilitieS~mmrmmememccc e

Systems AnalysiS--=ee=cecceccaacaa-
Mission Control Equipment----w-----
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__{&¥" on 10 September, Dr. Flax asked DDRXE to releasé $12 million
if fiscal year 1965 and $£50 million in fiscal year 1966 funds 5o that
the Air Force could begin contract definition. He reported that 'the
Air Force had initisted actions to award the necessary contracts and
he estimated Phase I definition would be completed in approximately
six months. On 30 September, after he was briefed on the above costs,
Dr. Brown authorized release of the requested $62 million.* TFlax, in
the meantime, signed a "Determination and Findings" authorization
for procurement associated with continuance of pre-MOL activities and
the start of contract definition.36 |

’/;msfgoRIAN) Meanwhile, Douglas submitted its proposal and‘fixed
price estimate for the MOL definition phase. Formal negotiatidns,
begun on 30 September, were completed on 17 October, when agreement
was reached on a fixed price "minimum level of effort” confract
totalling $10.55 million. The contract's effective date was 18 Octobver
and Douglas agreed to submit definition phase data and Phase II
proposals by 28 February 1566. The tentative date for Phase II go-
ahead was set for 1 May 1966.37

’J}beORIAN) In mid-October contract negotiations also were com-

- pleted with General Electric. The cost of its definition phase activities

was set at $4.922 million, most of it in the "black." The "white"
portion of the G.E. effort, extracted and prepared as a separate
contract, came to $0.975 million of the $4.922 million total.38

(U) Even before its Air Force coﬂtract was signed, Douglas moved

to invite subcontractors to bid on five major MOL subsystems. These

#*Total approved fiscal year 1965 MOL expenditures came to $36,500,000; ;
for fiscal year 1966, $50,000,000. :
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were in the areas of environmental control, communications, attitude
control, fuel cell electrical power, and data manegement. On 28 October
Douglas made its first selection with MOL Systems Office concurrence¥*
naming Hamilton-Standard to work on the envirconmental control and life
support system. Of the three competitors for the communication system
contract, on 9 November it selected Collins Radio. .Douglaé also
awarded the attitude control and translation system subcontract to
Honeywell on 16 November, and the electrical power system subcontract
to Pratt & Whitney on 22 December.3?

”$$8<fORIAN) The one subcontract the Air Force rejected during
this period was Douglas' award to IBM of the data management system
contract. An Air Force/Aerospace evaluation team challenged that
firm's superioriﬁy over a competing proposal submitted by Univac, which
Douglas had rated only several points below‘the former's proposal.
The team noted that while IBM had a better technical proposal, its
estimated cost was $32 million compared to Univac's $16.8 million.
After a further review of the two proposals, Douglas decided,.with
USAF approval, to let study contracts to both firms to obtain more
specific technical data and cost information.uo

(U) Concerning this subcontracting process, General Schriever

prepared and on 5 November hriefed Geﬁeral Berg on policy to be followed

to avoid congressional criticism., He said the Air Force should avoid

*Douglas accepted the Air Force's source selection procedures and agreed
to work closely with the MOL Systems Office, giving the latter the op-

‘portunity to review the paperwork leading up to the company's cholce

of a subcontractor.

DORIAN
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becoming involved in the contracting action between the prime coatractor
and the subcontractor, to avoid charges that it hed influenced in any

way the award to a perticular firm to the detriment of another. He

said the Air Force's basic interest was to assure that its requirements
were fully steted and its interests protected in the specifications and
provisions of the subcoatract, the bids of subcontractors were respoasive,

etc.hl
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X. THE MANNED/UNMANNED SYSTEM STUDIES
1965 - 1966

IQH§:;ORIAN) Contract definition activities had scarcely gotten
under way when USAF and NRO officials found themselves involved in
several new studies, one of a "wholly unmenned" system which some
feared might lead to termination of the "manned MOL" even before
engineering work began. It will be recalled that after the President’s
Science Advisor and the Director of the Budget expressgd interest-- . %
for different reasons--in an unmanned system, Dr. Brown and Secretary |
McNamara agreed the MOL also would be designed to operate without a »
man. The question of an unmanned system also was raised by Dr. Land
of the PSAC Reconnaissance Panel. On 18 August 1965, in a lengthy

memorandum reviewing the original USAF arguments for proceeding with

MOL, he informed Dr. Hornig that not enough time had been devoted to

exploring "alternatives to the use of man." Specifically, Land

challenged certain Air Force statements about the unmannei version.

He said it seemed to have assumed that a family of inventions was
required to make the unmanned navigation system work and to eliminate
photographic smear.* The PSAC Panel was puzzled by these assumptions
since it saw "quite clearly" the feasibility of “adapting what is already

known in both of these domains for use within a vehicle." He said further:

*The USAF statement read: "...to get in an unmanned system the kind of
performance, in toto, that we expect of a manned system will take some

new inventions and will call for a photographic system of much greater
complexity than that needed when the man is present.” See Memo (TS~DORIAN-
GAMBIT), Zuckert to McNamara, 28 June 1965, subj: Proposed MOL Program.

DORIAN/GAMBIT

HANPLE via BYETLM
CONTRCL -27STIM ONLY s BN o b s &
: RV RV NTHEE

M




NRO APPROVED FOR e L MAanZLE sl oo 165
RELEASE 1 JULY 2015 g ‘1 CONTRCL SY"T"“' ONLY - ’

Windeiaem

A solution to these problems would permit the unmanned
system, operating with essentially the same camera, to achieve
the same ground resclution cn prescribed targets as the manned
system. It would also contributeAsignificantly to the manned
operation by relieving the observer of much cf the routine
tracking and identification task, and makinz the pointing and
selection of area of interest less critical.

The conclusion that an unmanned vehicle would result in
a lower resolving power seems to us, therefore, unwarranted;¥*
the further implied conclusion that the solution of the problems
involved when a man is not employed to direct the telescope, would
seriously delay the program also seems to us unwarranted. Indeed,
it appears that the limiting factor in the schedule will probably
be learning how to design the mechanics of very large mirrors so
that they will retain thelr shape in their mounts in space. We,
therefore, recommend...the MOL system...camera payload be designed
as a completely automatic system. This device could then be
flown with or without a man depending upon a national judgement
on each occasion about the need or desirability of adding the
special human capabilities for target selection, selection of
data to be transmitted to ground station and verbal reporting.1

_LgsfﬁoRIAN) After reviewing the above memorandum, Dr. Hornig asked
DDRXE to meet with him on 23 August to discuss the issues PSAC had
raised. During this meeting Drs. Hofnig and Browm agreed that the
Departmént of Defense would undertake to develor MOL with a-
capability, either manned or unmanned. They also agreed that a flight
demonstration of the unmanned system would be ccnducted nine months
after the first manned flight.2

j;sfﬁbRIAN) The importancs of the unmenned system also was

emphasized by Under Secretary McMillan just prior to his departure

*The USAF memorandum stated, in part: "....From our knowledge of man's
ability to point and track, and from our estimates of the better level
of adjustment that he can maintain, we conclude that the manned system - -

would statistically show a medium resolution of against one of
for the unmanned.... We feel that s manned system will get us an
operational resolution of more quickly and more reliably

than an unmanned." See Memo, (TS- DORIAN—GAMBIT), Zuckert to McNamara,
28 June 1965, subj: Proposed MOL Program.
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from the government. In instructions he sent to General Martin on
29 Septémber 1965, he said a decision was needed early in the progran
"as to how the alternative unmanned capability will be developed."
To help with this decision, McMillan directed Mertin to initiate a two-
to-three month analysis of both the manned and unmanned versioné to
"identify the critical aspects of the two approaches, including the
impact on spacecraft and system design." He also requested an immediate
study be initiated to determine the critical automatic subsystems
which would be needed for the'unmanned system and asked that a report
be forwarded to the Director, NRO in mid-December.3

_(JSDORIAN) The manned /unmanned question was reviewed by MOL
officials at the program review meeting convened by General Schriever
on the West Coast on 28-29 September. During the discussion several
officers voiced concern that man's potential would not be sufficiently
exploited if the MOL desigﬁ was optimized for unmanned operations.
Following this meeting, the MOL Program Office prepared & talking paper
for General Schriever aimed at convincing top officials to alter
direction "toc permit optimization of the telescope for menned operation,
perhaps accepting as a consequence degraded performance in an unmanned
mode.” The talking paper, however, did not progress beyond the draft
stage since, during the first MOL Policy Committee meeting he attended
as Air Force Secretary, Brown pointed out that he was committed to
provide a development plan using the same general optical system for
the manned and unmanned versions and was committed to PSAC to provide
an unmanned launch within nine months of the first manned flight.
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llﬁﬂsbeRIAN) At this meeting on 14 October, Dr. Flax-and General

Schriever assured Secretary Brown that the program did provide for

the unmanned requirement. They said the approach being taken was to
optimize the sensor "with men in-the-loop" and then automate the
functions necessary to provide for unmanned operation of the system.
General Schriever reported that the MOL Systems Office and Directorate
of Special Projects were studying the problems involved and stated

that the results of their investigations were due in mid-December.*>

PSAC Reemphasizes the Unmanned System

/$;9¢DORIAN) To make sure its views were clearly understood, the
PSAC Reconnaissance Panel convened a meeting on 8 November 1965 of
key MOL personnel.  Among the Air Force representatives in attendance
were Dr. Flax, Generals Berg and Martin, and Col Lew Allen and Lt Col
Frank Knclle of the Directorate of Special Projects. Others present
were Dr, Lecnard of the Aerospace Corporation; Mr. Fink and Samuel
Koslov of CDDRRE; Mr..Thomas of the Bureau of the Budget; and Mr. Hermann
Waggershauer, Arthur Simmons, John Sewell, and Dr. F._C. E. Oder of
Eastman Kodak. PSAC member; at this meeting included Drs. Hornig, Land,
Purcell, Joseph F. Shea, Richard L. Garwin, Allen E. Puckett, James
Baker, Marvin L. Goldberger, D. P. Ling, and D. H, Steininger.®
’jES¢DORIAN) In his opening remarks to the group, Dr. Land

emphasized that both the manned and unmanned system could make use

*¥A small integrated task group was set up to do this work and to guide
the prime contractors--Genersl Electric, Douglas, and Eastman Kodak--
in studies of a baseline MOL configuration.
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of a considerable amount of interchangeable components, "provided that
the original design was carried out, from the beginning, on this
basis." The Panel's view was made clear by Dr. Shea, who was Deputy
Director for NASA Manned Space Flight. He cited the space agency's
experience with Project Apollo, which included a good example and a
bad one of how to approach the manned /unmanned cepability -problem.
He said the good example had involved the Lunar Excursion Module (PEM)
development. From its earliest inception, egency officials levied a
requirement on the designers to fly the same basic équipment in unmapned
as well as manned modes. With everyone accepting this regquirement from
the beginning, the solution proved relatively simple. On the other hand,
the example of how not to do the job occurred in the Command Service
Module (CSM) Project. The plammers "barrelled slong" for a while,
designing everything for the manned-only mode of operation. Later,
when they tried to convert to add the unmanned capability, the result
proved very complex. These remarks of Dr. Shea's were clearly endorsed
by the panel.” |

‘LESCBORIAN) Following the PSAC meeting, General Martin informed
Dr. Flax that the current Phase I MOL project delinition effort was
oriented "entirely on a manned-only minimally automated design" and
that consideration of an ugmanned capability had been limited to study
tasks based on converting the mammed-only design to unmanned operations.
No efforts to date, he reported were based on the single design with

dual operating modes, as urged by the PSAC panel. Quite the contrary

. "all our efforts so far have been in the direction which they clearly

don't want."8
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’LESCEbRIAN) The PSAC panel views on the MOL were restated formally

by Dr. Hornig on 22 November in a memorandum to Dr. Flax. The panel

believed that a | csolution could be obtained by a properly

designed unmanned as well as manned system. It thought that MOL
officials should pursue an operational program which could use both
manned end unmanned versions. It believed thatva properly planned
development program could accommodate "identicality between major
elements of the system." It interpreted the Hornig—Browﬁ agreement
of 23 August to mean the initial system definition would produce a
design consistent with the above guidance and that the separate |
modules and conversion equipment necessary for automatic operation
would be developed and built "concurrently with the manned MOL, "
,LmsiDORIAN) As a consequence of this PSAC guidance, MOL Program
officigls initiated studies of the system design to determine which
manned functions would have to be automated and how to'do it. On
30 November Colonel Allen reported to a meeting of the MOL Policy
Committee that analyses and investigations were under way which
addressed the points raised by the panel. He said he believed these
studies would be sufficiently comprehensive to- enable decisions to
be made by mid-December on the basic MOL configuration. At this
meeting General Schriever, who wished to emphasize the mapned system,
reported he had talked with Astronauts L. Gordon Cooper and Charles

Conrad, Jr.*¥, and that both were skeptical of a design approach for

a manned vehicle which stressed the use of automatic modes .10

" *Cooper and Conrad, pilots of Gemini 5, completed 120 revolutions of

the earth during their eight days in space, 21-29 August 1965.

DORIAN

S e Lt
[ARer PN

:’:NTF’:- Ty s

i
i
i




NRO APPROVED FOR
RELEASE 1 JULY 2015

SaAIJLE vz Dl 170
ZINTROL SYSTEM SHLY

/LPSCBORIAN) The unmanned/manned sfudies and investigations--
conducted by West Coast agencies and the contractors--were completed
on schedule by mid-December. They indicated that automatic alignment, g
tracking, focus adjustment, end image motion compensation for the sensor
were feasible and that, as Eastman Kodak expressed it, "full automation
of the system was not a major problem."” The investigators concluded .
that the unmanned mode resolution would approach that of the manned
version; however, the latter would offer important advantages in tar-
geting, readout, and visual reconnaissance. They also agreed that the

manned/unmanned configuration should be established "as baseline"

but noted that incorporation of automatic features into the manned !

vehicle would créate a weight problem, and create other difficulties.t ‘
/}IS<BORIAN) The MOL Systems Office moved at once to.revise its

general performance and design requirements specification to incorpor-

'ate the dual approach. On 23 December Generzl Berg fdrmally notified

the MOL contractors of the chenge. He directed them to include,

within the basic MOL design, "such automaticity and redundancy that

with :emoval of the Gemini and selected laboratory components, and

the addition of appropriate kits to the laboratory, the system can be

“lown unmanned." He also informed them that the contract definition

vhase was extended to 1 May 1966; the system acquisition phase would

begin 1 September 1966; and the first manned flight ﬁould take place

in September 1969.12 However, concerning thnis schedule, Eastman Kodak

advised that the first set of optics would not be available before
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late 1969 and a January 1970 flight date was the earliest that optics

availability could support.*l3
’$j6<bORIAN) Meanwhile, the MOL Program Office arranged to brief

the Reconnaissance Panel on the steps taken by the Air Force to auto-~

mate the MOL mission module. At an informal meeting on 7 January 1966,

Dr. Flax and Colonel Allen reported to Drs. Hornig, Land, Purcell,
Garwin, and Steininger on the manned/unmanned baseline configuration.
A more detailed presentation was made to the panel on 9 February 1966.
MOL officials reported that one of the key conclusions of their recent
studies was that the ground resolutions obtainable with the unmanned
system "is the same as that of the manned, provided the unmanned system
is operated with a perigee of 70 N.M." They stated further that the
unmanned system also could perform for 41 days at the lower altitude
with 1,400 pounds of added fuel for orbital "sustenance.” Both the
January and February briefings were well received by the panel members,
whose sole recommendation was that a specific flight be selected for
the first unmanned mission. This suggestion was acted upon and Flight

No. 6 was so designa‘l:ed.]'LL

The Role of Man in the MOL
—+8<DORIAN) As indicated, General Schriever was worried about the
effect the unmanned system might have on MCOL development planning,

being strongly opposed to any possible decision to eliminate the

#This was but the first of a number of program slippages attributable
to difficulties associated with development of the unique optics

package.
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marmed version. On 29 December, during a conversation with Gen Evans,
he proposed they undertake an operational analysis of "manned and
unmenned capabilities for reconnaissance.” He was particularly
interested in the “"quantitative differemce” in the reconnaissance
"toke" of the two modes and also in a qualitative comparison of

the resolutions on specific targets and the reliability of the two
configuration on a 30-day mission.t?

,jsbeRIAN) This suggestion was formally embodied in a Schriever
directive to General Evans on 17 January 1966, instructing him te
initiate a study which would bring into sharper focus man's role in
MOL. 1In particular, Evans was to consider NASA's experience with
manned space flight and the Air Force's extensive accomplishments "in
the effective utilization of man in the performance of unique and
highly complex functions_under conditions of extreme stress'"--as
typified by the F-12, X-lS,IXB-7O and other flight tests programs.
The AFSC Commander thought a fresh look at this problem might suggest'
actions "that we should take to exploit more completely man's contri-
butions in the conduct of MOL missions, and in particular the high
resolution optical reconnaissance mission."l6'

_@ZDORIAN) General Evans shortly thereafter organized a study
group under the chairmanship of Col Lewis S. Norman, Chief of the
MOL Program Office's Mission Planning Division. Members of the group
were Lt Cols Stanley C. White, Benjamin J. Loret, and Arthur D. Haas,
and Maj Kenneth W. Weir. Beginning in February, these officers began

to compile basic data on various aspects of the subject and during the

DORTAN
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next several months they interviewed more than 60 individuals, including
astronauts, scientists, engineers, contractor personnel, etc. Their
preliminary findings were presented to General Schriever on 25 April
and a final report, the bulk of it written by Colonel Loret, was
completed on 25 May 1966.17
(#CDORIAN) In this report the group stated that at the beginning
of the study, the members were concerned that the rationale for
including man in the MOL had deteriorated since program approval in
August 1965. They cited developments in automatic equipment, which
appeared to undercut the original USAF argument "that a menned system
‘appeared capable of achieving- ground resolution whereas an
unmenned system probably could not, or at least not as soon.” But
contrary to the group's expectation, it found as it completed its
work "that the argument for man is as strong now or even stronger
than it was when the program was first approved."18
jESbeRIAN) Thus, the study group maintained that the original
rationale in McNamara's 24 August 1965 memorandum to the President--
his point that conducting the development program with a manned
spacecraft would improve the prospect of achieving resolution in

lass*--remained valid, even teking into account that

technological progress in development of automatic devices would

provide greater assurance that the unmanned configuration would

*McNamara's statement was: "Beyond the initial objective of producing
. _ground resolution photography, successful automation will be
easingly difficult. Conducting the development progrem with a
manned craft will improve the capability of achieving resolutions
in the class."
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:resolutions. The group argued thet, even if it were

produc

postulated that a completely unmanned system would be more cost-

effective in the long run than the current MOL menned/unmenned

?%resolutions, "the need for early

configuration in achieVingf*w
achievement of this capebility and for ultimate growth to higher

resolutions...meke it mandatory that the program proceed in accordance

with the current plan, i.e., to retain man in the system.”" The group

continued:

We believe the essence of today's argument is that, from
a current program vie: lnt inclusion of man will v1rtually
guarantee an earlier] resolution capabi llty—-ana earlier
useful "take"--even for the unmamned MOL configuration than
would be possible in a wholly unmanned system. Further, we
believe that a system capable of resolution will
be more cost-effective in a manned configurstion if, 'in fact,
resolution is possible at all with an unmanned

system.*”

The Budget Bureau Asks a Reexamination of MOL

,L?SbeRIAN) Even before the group's preliminary finding on man
in the MOL were submitted to Geﬁeral Schriever, tae importance of a
favorable outcome was reemphasized by a 21 March 1966 memorandum from
Mr. Schultze, the Budget Director, to McNamara. In this memorandum,
Schultze reminded McNamera about the Budget Buresu's prior reservations
about the cost of the manned system as compared tc the unmanned version.¥
He referred to the recent DOD studies which indicated that the unmanned
system could achieve "substantially the same resolution as a manned i
system." :

Consequently, he suggested that the MOL program should be

reexamined "to determine whether the benefits other than resolution

¥See pp 127-129
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justify the cost of a manned system." He requested DOD to undertake
to déevelop cost estimates for the unmanned system to provide a basis

for a joint review "to determine whether or not reconsideration of the

original decision is justified."ao

ZDORIAN) In his reply on 25 March, Secretary McNamara advised
Schultze that the Air Force was pursuing "a duai development approaca"
in the MOL program which had the advantage of ultimately permitting iv
to fly the system either manned or unmanned. He confirméd that recenv
studies indicated the unmanned version would ultimately approach the

-ground resolution range of the manned system. However, he
emphasized that man served "a dominant role in the on-orbit develop~
ment process to achieve the high quality capability” and that by '
proceeding along this road, he felt a system could be built that would
be "close to optimum in each mode! while retaining the benefits of
both.

(3#~DORIAN) The defense chief further stated that while the
Department ultimately expected high performence in the unmanned versicn,
to proceed unmanned from the start "would cértainly lower our confidence
in the time and relisbility with which we hope to achieve the desired

performance." He said:

These considerations are still valid, as they were last
summer. We now better understand the techniques and inventions
that must be developed to achieve an unmenned capability. As
a result, we can make more meaningful estimates of the costs
required to go the wholly unmanned route. This effort* is in
process and should be complete in sbout two months. At that
time we will be able to evaluate the wholly unmanned approach
and compare it with the present option of retaining man in the
development process and subsequent operations.

*For a discussion of costs and funding, see Chapter XI.
- DORTAN
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‘LESbeRIAN) As a follow-up to the.above exchange of correspondence,
DDR&E on 6 April requested Dr. Flax to have the following considerations
included in the Air Force's studies of the manned versus unmanned.approach:

1. A wholly unmanned system configured to provide the same
quality and quantity of recomnaissance-intelligence information as
the MOL.

2. The difference and risks of obtaining equal intelligence
content with the wholly unmanned system and the development and

i

operating costs to achieve it.

3. The expected performance of the unmanned and manned
versions of MOL.

L, The.operation effectiveness of the two approaches with
regard to numbers of missions required to insure equal tafget coverage

(i.e., objectives seen per day, per week, per month), ané ability to

select and/or discriminate between target systems. The Air Force

also was to assess the manned and unmanned systems' ability to circum-
vent weather phenomena.22

_(PEZDORIAN-GAMBIT) On 8 April Flax instructed Martin to "let us
quickly as possible" two conceptuel system study contracts for an -
unmanned reconnaissance satellite system employing the DORIAN optical
subsystem. The unmanned system was to have a lifetime goal of at
least 30 days on orbit and meke use of existing and'projected technology,
components, and subsystems to the maximum extent possible. The minimum
product desired from eaca contractor, he said, was "a conceptual system
design with appropriate analyses,"” which identified and analyzed critical

DORIAN /GAMBIT
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technology, components and/or subsystems. The contractors also were
to provide an estimated system schedule and deteiled costs of a follow-
on operational program at a rate of about 5-6 launches per year.23

/ﬁjSCDORIAN-GAMBIT) Flax also requested the Directorate of Special
Projects to undertake a separate in-house conceptual study of a wholly
unmanned system, to be submitted with the results of the contractor
studies by 6 June 1966. The three studies--except for technical
information inputs--were to be managed "apart from the MOL Program
Office and of your DORIAN project office.” Five days later the Directorate
of Special Projects awarded two 60-day study contracts ($220,000 each) .
to Lockheed and General Electric to}develop a conceptual system design
and schedules and costs for a wholly unmanned system.gh

“DORIAN) These investigations were well under way when General

Schriever--two days after being briefed on 25 April on the preliminary
conclusions of the Man'in the MOL study group--iirected Gen Berg to
initiate three new studies with resﬁlts to be made available to him
about the same time the wholly unmanned system investigations were
completed. He asked, first of all, for a cost comparison study of an
optimized manned and unmanned system to include a projection of pro-
bability of mission success of each version. Secondly, hg requested

that another investigation be undertaken similer to the above which

concentrated on "an advanced DORTAN system capable of_
to _ground resolution, comparing again optimum manned and

optimum unmanned configurations." His third reguirement was for a

DORIAN/GAMBIT
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"proadly based parametric study of all relevant factors of experience

in past space flight manned and unmanned."

/}845ORIAN) Schriever emphasized the importance of these studies
"in the support and justification of the MOL progrem." In the final
analysis, he considered that all of the studies should contribute
"and must be woven into a logical rationale" and theme which clearly
showed "a current, defensible confribution of man to the current MOL
system, and an expanding capability for follow-on systems which can
be exploited in an effective manner."22

/}26<50RIAN-GAMBIT) While work on these new studies began, the
MOL Policy Committee on 29 April reviewed the situation. Concerning
the wholly unmanned DORIAN system investigations resulting from
Mr. Schultze's request, Dr. Brown commented that the Budget Bureau
had not received much sympathy "from either DOD or Dr. Ho;nig." He
reported that he and Dr. Flax had discussed Schultze's request with
Secretary McNamara and had reviewed the cost effectiveness of MOL as
compared to GAMBIT 3. He commented that while an unmanned photographic
system to operate for- 30 days might be feasible, it also would be
costly. Dr. Flax remarked that as the unmanned system studies pro-
gressed, it was becoming more evident that "man is a neatly packaged
system to do many fasks."26 When Schriever commented that the desired
capability could be attained sooner with the manned approach, Dr. Brown
reiterated that neither McNamara nor Hornig were against the manned
system. The Secretary of Defense, he said, wanted the intelligence

data and only questioned the best way to get it. However, Brown added

DORIAN /GAMBIT
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that cost increases or schedule slips could change the current OSD

bias fevoring the manned MOL.27

‘/$$8450RIAN) Because of a delay in completing the verious studies,
it was not until mid-June 1966 that the results of the two contracted
investigetions and the in-house Special Projects analysis were available.
In Washington, the NRO staff also had performed an in-house study of
the manned and unmanned versions of MOL from the standpoint of the
total number of intelligence targets which might be photographed during
& typical 30-day mission. In forwarding a copy of the NRO study to
0SD, General Evans noted that:

The results of the study show that, with the astronauts
performing e weather avoidance role, the manned system wi
successfully photograph significantly more intelligence targets
than will the unmanned system on a comparable mission. Various
cases were examined and the improved factor of the manned system
over the unmanned ranged from 15 to 45 percent. The general
conclusion reached by the study is that on identical missions
against average Sino-Soviet weather, the menned system with the
astronaut providing e weather avoidance function and having the
option of photographing pre-designated alternate targets, can
be expected to successfully photo%raph 18 to 20 percent more
targets than the unmanned system. 8 .

ILEGQDORIAN—GAMBIT) In late August an overall final report on
"Manned /Unmanned Comparisons in the MOL"--which included data submitted

by General Berg's staff and a summary of the wholly unmanned DORIAN

'system investigations--was forwarded to Dr. Foster as the formal Air

Torce response to his memorandum of 6 April 1966. Forty-seven pages
in length, this consisted of a covering memorandum from Dr. Brown and
four major sections, which answered in detail the major points which
Toster hed requested the Air Force consider. |

DORIAN/GAMBIT
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/;meDORIAN) In his memorandum, Brown repeated the earlier con-
clusion that either the automatic version of MOL or a completely
unmanned configuration potentially could give the same resolution as
a manned system. On the other hand, he noted that many of the
automatic devices had never before been used in an orbital reconnais-
sance system, and while it was believed they ultimately could be made
to perform reliably, there was uncertainty how long it might take.
For this reason, the Air Force was convinced that the risk against

| resolution was "considerably greater with

early achievement o

an unmanned vehicle"; tha£ is, to the extent that man's participation in

the development proved effective, "the-resolution unmanned

capability should be.achieved earlier in the automatic mode of MoL. "2
}}é:DORIAN-GAMBIT) The recent studies, he said further, had

considered an unmanned DORIAN system flown on both a 30-day and 60-day

mission. He agreed that the latter would be more economicel--provided

that the component reliability could be developed to acceptable levels.

In either case, he said that the absence bf men increased the aevelopment |

risk. Citing the various new features which were planned for autamatic |

operation during both manned and unmanned fiights, he noted that man

would be able to override or compensate for most of the failure modes

envisioned for this equipment. Howevér, any "out-of-specification

performance” in autamatic functions could defeat the-resolution

objective, whereas retaining men during the orbitel development period

"not only will enable us to increase the output and guality of reconnais-

sance data acquired in this period but will assist in identification

and correction of equipment deficiencies.
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_LBSTI0RTAN-GAMBIT)  Brown reported that the latest estimated
development cost of the 7-launch MOL program was $;.818 billion.
On completion of the development, the system could be operated manned
or unmanned {automatic mode), with the latter able to perform in orbit
for 60 days, subject to the same qualifications on reliability stated
gbove for the wholly unmanned system. ihe development cost of the
unmanned (automatic) MOL was estimated at $1.50 billion. When compared

in this manner, the difference in development cost for including a

manned operating mode and a manned development program was estimated

at $318 million. This difference, the Secretary said, would be "almost
entirely offset" if the manned system's weather compensation potential
proved to be only 20 percent, since it would result in an increased
photographic "take" during the development cycle.

WRIAN-GAMBIT) Brown also referred to the potential of the

manned system to provide a superior intelligence content per day on
orbit. The results of operator-reaction tests conducted on a laborator;
simulator showed, he said, that "crew participation in target selection
could yield almost three times as many photégraphs of high-intelligence-
value targets as could be taken by an unmanned system on the same
mission." The type of operations that the crew could perform included
locating significant military vehicles, inspecting special radar
equipment, detecting a siloc with an open door, detecting.a missile
being moved, etc.

‘jjSADORIAN-GAMBIT) The Secretary said further than there appeared

to be distinct advantages in having a man select cloud-free targets.
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He pointed out that, in a typical unmannéd mission, the photographic
loss was 50 percent from cloud cover alone. On a manned mission, the
operators could employ their srotting scopes--which would have been
pre-programmed against targets along the path--to determine which
targets were in the clear "and then orient the main optics for
photographing the clear targets." Other advantages of having the
man in the system was that he could decide the best viewing angle
from which a target should be photographed. If the MOL, for example,
approached a parked aircraft from the rear and needed intelligence
of its front end, the.man could wait until he had passeﬁ over aﬁd
then snap a backward looking picture. He alsb could, on commend
from the ground,.insert aerial color film, infrared and other special
films in the secondary camera so that their special characferistics
could be brought into play. Such films might prove of value in
&etecting camouflaged targets or in acquiring information on the
nature and level of enemy industrial plant activity.

MRIAN-GAMBIT) Brown cited a number of additional advantages
of having man aboard. During times of crisis the MOL could be trans-
ferrei from its nominal 80-mile orbit to ome of approximately 200-300
miles. In this higher orbit the system would have access to all
targets in the Soviet Bloc approximately once every three days and
be able to take photographs at resolutions of about_ The
crew could employ the acquisition and tracking scopes, which would
provide a resolution of about nine feet, for intelligence by direct A
viewing. They could detect the aﬁsence or presence of aircraft, ships

DORIAN/GAMBIT

EANTUT wia NP E

Sl N k] L 3vsT..:4 3t ’




NRO APPROVED FOR
RELEASE 1 JULY 2015

.# ‘El igt i .'\':»' N ,._« . ”_ . 183

in port, cargo accumulations, parked vehcile build-up, railroad activity,
etc. The MOL could enter orbits of about 200 miles after one to cl days

and still remain in orbit 30 days, permitting daily reports of activities
of significant value in determining the posture and state of readiness

of Soviet forces.

ZDORIAN-GAMBIT)-

Thé‘Secretary fﬁrfher stated théf the MOL laboratory module possessed
sufficient flexibility to support oﬁher missions besides high resolu-
tion reconnaissance, such as communication intelligence or ocean
surveillance, should'they be approvgd. The manned system in addition
had the potential of providing a unique laboratory environment for
conducting scientific experiments, having 1,000 cubic feet of pres-
surized volume and up to 3,000 cubic feet (8,000 pounds) of unpres-

surized experiment space.30

The Reconnaissance Panel Briefing, August 1966

;;8<DORIAN~GAMBIT) Much of the material contained in the above
_report Dr. Brown sent to Foster also was presented in a day-long
briefing given the PSAC Reconnaissance Pamel. At this meeting, held

on 13 August, were Drs. Land, Baker, Puckett, Shea, Gerwin, Steininger, _
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and D. P. Ling of PSAC. The Air Force representatives included Dr. Flax,
General Evans, Stewart and Berg, Dr. Yarymovych, and Colones Battle and ;
David Carter. Mr. John Kirk aﬁd Samuel Koslov represented DDR&E and
Messrs. Thomas and Fisher the Bureau of the Budget. The main presenta-
tions were made by Mr. Michael Weeks, Samuel Tennant, and Dr. Leonard
of the Aerospace Corporation.31

_L@ZDORIAN-GAMBIT) Mr. Weeks reported to the PSAC members on the
studies of the design of the baseline MOL, the steps taken to provide
automaticity, even in the manned mode, and plans to provide for
reliability through redundancy rather than extensive on-board manual
maintenance. His report not unexpectedly was well received by the
panel since it reflected previous PSAC guidance. Mr. Tennant then
reviewed the "wholly unmanned DORIAN system" and the problems such f
an approach entailed. He was followed by Dr. Leonard, whose presentation
covered the relative effectiveness factors of manned and automatic

versions of MOL and the wholly unmanned DORIAN system. His statement

that man could perform a better function in weather avoidance was not
challenged by the panel; his argument that an added beﬁefit of man's
presence was target photography verification was not accepted. Con- ! ;
cerning this point, Dr. Garwin suggested that the Itek image motion sensor i

mechanism could lend itself very well to the verification task by means

of recording fhe output of the device.

"jS¢DORIAN-GAMBIT) Dr. Leonard's major thesis for using a man in
the system was that he possessed the ability to detect active indicators
and enhance the intelligence “take" by increasing the number of épecial

DORIAN/GAMBIT
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photographs shot on a mission. While the panel wes interested in this
concept, doubts were expressed about the valldity of the labvoratory
simulations, which the PSAC members thought were not sufficiently
representative of "real viewing conditions.” The panel suggested an
extensive simulation program would provide more valid data. It elso
expressed reservations about whether the design of the acquisition and
tracking scope (5-inches) was sufficient to enable man to spot active
indicators, suggesting a 15-inch aperture might be closer to what was
required. Doubts about whether man could actually stay in space for
30 days were voiced by Mr. Koslov.*

‘/LS¢ﬁORIAN-GAMBIT) At the conclusion of the presentations, Dr. Land
sunmerized for the panel. He said it wanted assurances thet, as a
matter of national need, an unmanned reconnaissance capability would
be provided because man might not be able to go cn certain missicns for
political reazsons. He did not object if the Air Force pvt a man in the
systen for some mission enhancement, which hé was guite prepared to
accept, but this should not be done at the expens= of compromising the
stated requirement to build an unmanned reconnaissance capability.

The panel wanted the Air Force to proceed with the various studies

needed to answer the several questions raised during the meeting.*¥

¥See Chapter

*¥0n £2 August General Evans directed the MOL Systems Office to undertake
a series of new studies to provide the informaticn requested by the panel.
See Msg Whig 5623 (8DORIAN), Evans to Berg, 22 Aug 66, subj: Study
Requirements Resulting from PSAC Mtg of 13 Aug 6¢.
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However, he concluded (most importently from the Air Fofce viewpoint)
that the panel also was adamant "that we should not hold up any con-
tractual proceedings while these questions were being settled."32
‘QPSfDORIAN) Several days following this meeting, one of the PSAC
members, Dr. Steininger, remarked during a visit with the NRO staff that
the DOD was "killing itself in attempts to justify the man.” He said
the man did not need to be justified to the panel, which accepted his
presence. "MOL is an experiment in which man is the experimentor,” he
said. “We should keep it that way." Further, he stated that the panel
insisted on automating all MOL functions so that tﬁe man "could stay
loose and be an experimentor." The paﬁel, and Dr. Land in particular,

thought'that a sensor to do man's weather avoidance task algo might

be built, but felt that DOD was so busy justifying man in the system,

“it won't really want to work on the sensor." In summary, Dr. Steininger

n33

said, the panel wanted “to release man to do his job.

General Schriever's Farewell Remarks

(U) At the end of August 1966 General Schriever retired from

active duty as head of the Air Force Systems Command and as MOL Program

Director.* From the earliest days of the nation's missile and space
programs in which he had played a prominent role, he had bteen convinced
that man would utilize space.for a variety of military purposes,
reconnaissance being only one of them, and that it was esssntial that
the Air Force move vigorously into this new realm. On the eve of his

retirement, he wrote to Secretary Brown and restated his conviction

*He was succeeded as Director by Gen James Ferguson, Deputy Chief of
Staff, R&D, Headquarters USAF, who took over as AFSC commander.
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"that the conduct of manned military missions in space will become
indispensible to the defense of the nation in the future.” Citing

the tfemendously expanding and accelerating technology, and a restless
international environment, he expressed concern that in the manned
military aspects of space, "our pace has been conservative," He said
he thought NASA's manned space flight experiences, which had "brought
to the forefront the values of man as an integral and essential element

in the conduct of space missions of great national significance,"

were not without implications for the military. He said:

The inception of the Manned Orbiting Laboratory Program has
given us the opportunity to bring into sharper focus a broader
appreciation of the potentials of military space by now encom-
passing the uniqueness, flexibility, and responsiveness of man.
Our experience in recent years in military conflict has shown the
wisdom of configuring our military materiel to permit its flexible
employment in a spectrum of uses. Thus, we are enabled to respond
effectively to the new and unpredictable military and political
circumstances which inevitably arise. Our experience, likewise, j
shows that realization of this flexible responsiveness is largely ;
dependent upon man. I see a close parallel between our experiencs |
with utilization of conventional miljitary material and that which
we will and must employ in space.

It is my firm conviction that conduct of a vigorous manned
military space program is essential in preparing to respond to
hostile activity in the space environment. As operational space
functions become more complex and more sophisticated with time, -
the need for the development of truly effective manned systems
emerges with increas&ng urgency. There is no true alternative for

a manned system....3
’LmstDORIAN) Some 33 days after Schriever's retirement, McNamara decided

the unmanned/manned question. After considering the data provided him, he
advised Mr. Schultze he intended to proceed with "the present MOL Program at
the optimum engineering development pace dictated by the development cycle

for the optical payload." His reason was that he was more confident thet the

manned system could achieveliresolution than the wholly unmanned system .
"because of the engineering development problems in precision subsystems."32 |
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XI. BUDGET, DEVELOPMENTAL, AND SCHEDULE PROBLEMS
1,65 - 140

/jzfsoRIAN) Even as Air Force officials were reacting to PSAC's inmsis-
tence that they incorporate an unmanned configuration into the MOL_prpgram,*
a severe financial problem arose that threatened and finally delayed early
system acquisition. Some 60 days after the President authorized the Air
Force to go ahead with the program, Daniel J. Fink, Deputy Director
(Strategic and Space Systems), ODDR&E, asked the MOL Program OiFice to
review and substantiate its fiscal 1967 and 1968 budget requirements for
Phase II engineering development. This reviéw was the beginning of a
critical OSD evaiuation of the Air Force's budget requests. Apparently
anticipating an 0SD rejection, Dr. Flax in early November 1965 cut $20
million from the Air Force 1967 :MOL request, bringing the total down from
.$395 million to about $374+ million. Schriever later remarked to Evans that,
while he could not quarrel with the Assistant Secretary's cut, "because
1

it is arbitrary," he disagreed with the procedure.

’LQSfioRIAN) The MOL Program Director, however, soon had much more

to worry about than a $20 million reduction. From the Secretary of Defense'’'s

office came word that McNamara intended to limit the MOL program in 1967 to
$150 million--the same sum provided in 1966. Secretary Brown immediately
wrote to the defense chief t0 voice concern. He pointed out that the

original MOL plan had projected the first manned flight in late calendar

*See pp 1l6Lff.
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year 1968, based on a schedule reguiring the start of engineering develop-
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ment in January 1966. Dr. Brown reviewed several alternate schedules which

might be adopted to reduce fiscal year 1967 funding requirements. But these,
he advised Mr. McNamara, would have the effect of slipping the first manned
flight three to 12 months. He said a development schedule with a goal éf a
first manned launch in April 1969 would require about $294 million‘during
the year. He further stated that a $230 million budget would be "the
lowest fiscal year 1967 funding compatible with wmaintaining continuity of
contractor efforts already under way" and an early manned flight.2
JPZDORIAN) On 1€ November, analyzing the MOL funding problem for
DDﬁ&E, Deputy Director Fink expressed agreement with the above arguments.
That is, he said that if $294 million were provided, the first manned MOL
could be flown in early calendar year 1969. If an additional slip of three
to six months was considered acceptable, funding could be reduced to aprroxi-
mately $230 million. Fink recormended to Dr. Feoster that the MOL budget not
be reduced below the 3230 million level.3 These arguments failed to convince
McNamara, who, in the final thrashing out of the Iiscal year 1957 DOD
budget request, concluded that $150 million was sufficient for MOL.¥
jﬁBfDORIAN) This severe cut in 1967 spending plans was a main topic

of discussion between Brown, McConnell, Schriever, Paul, Flax, Marks, and

‘Ferguson on 30 November 1965 at a meeting of the MOL Policy Committee.

Dr. Brown reported that Foster and Flax were working on alternate pléns to

slip the program either six or nine months, with Tiscal year 1907 funding

*The fiscal year 1967 budget, prepared in late calendar year 1965, was the
first to feel the impact of the accelerating war in Southeast Asia. In the
years that followed, the Vietnam war came to require enormous sums to the
detriment of many defense projects including MOL.
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needs to be calculated in each case. Flax said that DDRXE was in agree-
ment that $150 million would not be enough to support the program during
the year. However, Assistant Secretary Marks advised the Committee that
there was little hope for reinstatement of the bulk of the requested MOL
funds.
}jB{DORIAN) Marks' view was soon borne out as OSD rejected an Aif
Force reclama and the $150 million total was incorporafed into the
| President's defensevbudget for submission to Congress in January 1966,
On 9 December Evans informed Berg of MOL's unhappy financial proépects.
He said there was a possibility that the finai budget might provide a
slightly higher level but, in any event, the Systems Office should "cost
out alternative MOL programs" based on various funding levels, which in
each case would insure a balarced program.5
_{S<DORIAN) Subsequently, on 29 December 1965, General Berg reported
to the MOL Program Office on possible actions that might be taken to
minimize MOL expenditures in fiscal year 1967. His plan called for com-
pleting Fhase IB studies by 1 May 1966 and initiating Phase II engineering
development by 1 September. This could be done, he said, within a total
1967 budget of $237 million "plus the $100 million carryover of fiscal
year 1966 funds." He indicated, if only $150 million were provided,

there would be a further stretchout of the program.6

Sensor Development Slippage

‘LESCDORIAN) The Systems Office's costing exercises had scarcely gotten
under way when MOL officials received more bad news. On 9 December, the
Eastman Kodak Company, the DORIAN sensor contractor, dispatched a letter to

Gen Martin advising that the firm would be unable to fulfill its original
DORIAN
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commitment to deliver the first ortical sensor in January 1969 for a
planned April 1969 f;rst manned lsunch.¥* Company officials stated they
would require a 10-month extension, with delivery of the first flight
optics taking place about 15 Octoter 1969 and the first manned launch
slipping to mid-January 1970. ‘ |
(ZBZDORIAN) This unexpected development was discussed at a West
Coast management review meeting on 20 December 1965, attended by Foster,
Flax, Schriever, Evans, Martin, and other officials. They decided that
General Martin should immediately initiate an investigation and review of
the Eastman Kodak schedule, while Dr, Foster made arrangements to travel
tc Rochester, W.Y. (on 22 December) to discuss the pfoblem with company
executives.! General Schriever's reaction was that the Air Force should
not accept the new Eastman Kodak schedule "at this time.” On 30 December
he suggested to Berg and Martin thast, in drawing up their plans, they
continue to aim for a late 1969 leunch.B
ABZDORIAN) They agreed, peniing & detailed review of Eastman Kodak's
schedule and costs, not to accept as final the proposed schedule slippage,
although Berg noted that a lengthy schedule slip would have at least
one beneficial effect of nearly fitting "the constraint of FY 67 expendi-
tufes of approximately $230 million."’ Meanwhile, General Martin organized
a committee of Sﬁecial Projects officers who proceeded to Rochester
(5-8 January 1966) to review in scme detail the company's schedule infor-

metion, the reasoning and philosophy behind it, and its physical and

*These dates were agreed upon in July 1965 during discussions between company
ofZicials and Dr. McMillan,
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personnel resources. Tne information collected was subsequently compared

with the Special Project Directorate's several year's experience in acquiring

several unmanned reconnaissance systems. Among other things, they noted
that the development time for three unmanned systems--with sensors sub-

stantially smaller than the planned DORIAN optics--ranged from 19 to 33
the

n

months (from time of program go-ahead to the first f;ight),'wherea
proposed new Eastman Kodak schedule would require 51 months (from the
October 1965 contract signing to the first flight in January 1970).lO

J#ZDORIAN) On 20 January, after being briefed on the above rsview,
Dr. Flax also travelled to Rochester to discuss the MOL sensor schedule E
with company officials and examine ways of compressing it to achieve an
earlier launch.ll During his conversations with these offiéials, Tlax
suggested that théy conzider a less conservative approach. On his return
to Washington, the NRObiirector wired General Martin requesting he Trevare
at least two DORIAN schedules--one for the "baseline" Eastman Kodeai proposal
and the other a compressed schedule which would provide a launch "at ieast
six months earlier."12

,LES:DORIAN) On 2% January, in response to Flax's suggestion, tastman
Kodak submitted a new DORIAN devslopment schedule toc the Directorate of
Special Projects, designated Plan B. It would eliminate the protet;pe
compatibility model flizht article and accelerate delivery of the gualifi-

cation model even befors the latter had been completely qualified.* By

*The compatibility model, integrated with the Mission Module forward section
and the Laboratory Vehicle, was to be used to check out interfaces and system
operation. The purpose of the gqualification model was to demonstrate the
system's ability to meet performance regquirements in a simulated space
environment.
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taking this approach, the company stated it could deliver the first
Flight -Model (FM-1) in April 1969 as opposed to October 1969. However,
Special Projects considered this plan undesirable from the viewpoint of
"quality assurance" and it asked the firm to take another look at the
schedule problem°l3

’$$S¢DORIAN) Whereupon, Eastman Kodak prepared and submitted a third
alternate proposal (Plan C) on 9 February., It called for delivery of FM-1
in July 1969 while still retaining the compatibility model and completing
qualification model testing prior to the launch of the first flight sensor.
Applying the normal delivery-to-launch time span of three months, this :
meant that the first "ell-up" DORIAN sensor could be launched in October |
1969, Company officials warned, however, that they required a prompt go- ;
ahead on construction of essential new faciiities to maintain this schedule. é
On 15 March, after further meetings end discussions with Special Projects |
personnel, the firm sutmitted a revised schedule which called for delivery
of a Camera Optical Assembly (COA) at Rochester 37 months from the day
the Air Force authorized new facility construction.*lu

_LES:DORIAN) Several weeks later, however--at the MOL monthly manage-
ment review meeting on 2 April 1966--Mr. John Seﬁell of Eastman Kodak advised
there would be a new two-month slip in the delivery of the FM-1 optical
system, from 15 July to 15 September 1069, He attributed this to Air Force

delay in authorizing construction of facilities, the problem of acquisition

*¥These Tacilities included & new steel frame building and a masonry building
about 131,200 square feet to house several test chambers, plus various items
of equiprment. Total estimated costs of facilities and equipment was
$32,500,000, /See Memo for Record (®8<DORIAN), prep by Col R. C. Rendell,
25 Mar c6, subj: Status on DORIAN Facilities and ASE Requirement§7
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of long lead items of equipment, and the firm's "underestimate” of the
fime needed to debug the plannei optical test chamber.l® To eliminate the
first obstacle, Dr. Flax on 4 April asked DDR&E for authority to proceed

with the purchase of the unique facilities and support equipment needed to

develop the primary optical sensor. Foster quickly approved, whereupcn Flax

authorized Martin to sign a contract with Eastman Kodak and proceed with
16

the necessary facilities construction.

//LSCEORIAN) Meanwhile, following the 2 April 1966 management meeting,
the MOL Program Office took another critical look at the firm's proposed
15 September 1969 first manned launch. Working back from the first date,
it became clear to MOL officials that “"only 31 months is available to EKC,"
not the 37 months the firm stated it would need to deliver the camera

optical assembly. The resulting six months gap would therefore slip the

. proposed first all-up lesunch to April 1970.17

_#O0RIAN) MOL Program officials were thus faced with the fact that
less than eight months after the President had announced the first manned
launch would take place in late calendar year 1968, it had slipped into
calendar year 1970. This stituation was particularly embarrassing to

those OSD and Air Force officials who had recently testified before Congress.

On 23 February 1966, for example, Secretary Brown told the House Approrriatio |

Subcommittee: "Our best estimate at this time is that the first manned
flight will not occur prior to mid-1969, which...is a slip of about nine
months from what we said last year." On 8 March Dr. Foster also advised
the Senate Armed Services Committee that the first manned launch would
take place "sbout mid-calendar year 1969."
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/&Z{bORIAN) Citing the repeated schedule slips in the program,
General Evans on 7 April expressed apprehension to the MOL Director that
there might be "a very adverse effect on the program as & whole and the
Air Force's management image." He said that, if the schedule slipped
further--due to the still unresolved funding problem-~-the program might
‘not survive "as a manned reconnaissance system." He urged steps be taken
to reduce expenses and that all contractors be advised "that we have a
major cost problem, that we need their assistance, and that they should

be creative in exploring ways of reducing program costs,"18

The FY 1967 Budget Review

/@ORIAN) The MOL budget was already under intensive study by Air
Force officials. In late December 1965, acting on news that McNamara
intended to limit 1967 program funding to $150 million, General Schriever
ordered a thorough budget review of financial requirements. He directed
Evans to establish a budget review committee to meet with top contractor
officials to analyze the latter's cost proposals for Phase Il engineering
development.19 Supsequently, Evans proposed, and Flax approved, establish-
ment of several task forces and senior cost review boards.

_#ZDORIAN) One task force, headed by Col Robert Walling of the MOL
Progrgm Office,.consisted of eight officials who beginning in April 1966
emﬁarked on an intensive review and evaluation of contractor white financial
requirements. Their results were subsequently submitted to a MOL Senior
Cost Review Board, chaired by Schriever and including Evans, Stewart,

Yarymovych, Major General G. F. Keeling and Brig Gen W. E. Carter of Head-

quarters AFSC and Major General David M. Jones of NASA. The second task force,

chaired byv { NRO Comptroller, performed the same kind.
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of review in the black area. Its membership included three representatives
from the MOL Program Office and two from the Office of Space Systems.20 In
this area General Martin had major responsibility for compiling the DORIAN
payload cost estimates. However, because Eastman Kodak and Gengral
Electric could not complete their final Phase II cost estimates by 1 May,
Martin's DORIAN report (submitted on 22 April 1966) contained only the
"hest cost data" and were subject to chenge when firm contractor proposals
were received.

ya’—DORIAN) On 29 April, at a meeting of the MOL Policy Committee,
General Evans presented the results of the above cost reviews. He reported
there was a substantial difference between the contractors' preliminary
or interim estimates ($2.6 billion) and the Air Force's estimate ($1.978
billion) of program costs. Evans reviewed six different program options
for the committee to consider: two of them would reduce the number of
flights by one or two, with-program costs dropping to either $1.817 tillion
or $1.714 billion.%?

_LPSTDORIAN) After the briefing, the Committee directed that an
additional seven-shot schedule--two unmanned flights in 1369 followed
by a first manned flight in December 1969 with fully-qualified DORTAN
optics--also be "costed out." The Committee recognized the difficulties
in getting early‘deiivery of the first qualified optics package, but still
wished to see the first manned flight take place in calendar year 1969.
Concerning the optics problem, Flax and Schriever agreed they would visit
Fastman Kodak prior to the next Committee meeting to discuss the matter with

compeny officials. As for the Air Force's "public posture" on possible
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further schedule slippage, the Committee directed that no unclassified

announcement be made "at this time."23

liﬂsfﬁORIAN-GAMBIT) To assist Flax and Schriever during their visit
to Rochester, the Directorate of Special Projects prepared a detailed
background paper on Eastman Kodek's situation. The paper noted that
during many discussions and reviews with company officials, Special _
Projects personnel had found it extremely difficult to single out critical
hardware items that could be given speclal attention. For example, the
contractor maintained that in his judgment he needed all his allccated
time spans to dc the various jobs, such as mirror polishing, fabrication,
ete. The Directorate said there were three significant reascns behind the
contractor's stance:

First, he has undoubtedly factored into his planning the

bitter experience he is presently having in attempting to meet

G3 schedules.* Secondly, he is undoubtedly concerned about the

aveilability on schedule of the large new facility and the

unknowns facing him in the area of simulated zero gravity testing

of 72" lignt weight mirrors. Thirdly, he must produce specifica-

tion performance resoluticn) on the first flight. Considering

the cost per flight, he is not disagreeing with this rationale;

nowever, past programs have started initially with lower specifi-

cations and worked up to specified performance‘zan;z7 after a
number of flights.2

‘ﬁysbeRIAN-GAMBIT) Eastman Kodak's conservative personnel policies
also were an important factor affecting the schedule. The company believed
in "a well groomed organization" and felt it could only be achieved by
increasing personnel strength at a modest rate. New personnel, after being
sent through a short indoct;ination course, were assigned tc a job with well-

defined responsibilities and inter-relationships, thus preserving a solid

*An advanced unmanned reconnaissance system resolution), G3 was initiated
in February 1964 with a first flight scheduled for July 196€.
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"teamwork" attitude and approach to a project. The firm believed this
approach was more economical and necessary to insure & satisfactory end
product.25

’LS<DORIAN) With this background information in mind, on 17 May
Flax and Schriever met with Eastman Kodak officials at Rochester to
again review the entire problem.’ On the basis of this meeting, during
which the Air Force officials emphasized the importance of an early manned
launch, an agreement was reached on a MOL schedule which provided for the
first manned flight with DORIAN optics in December 1969 using the prototype
compatibility model and the launch of FM-l in April 1970. Eastman Kodak
agreed to do what it could to insure the compatibility model was provided
high quality optics. Oﬂ his return to Washington, Flax dirgcted Martin
and Berg to review their plans in light of this decision.26

"LmsﬂDORIAN-GAMBIT) On 20 May 1966 the MOL Policy Committee met again
to review the schedule problem and the latest program costs for Phase II
engineering development. In attendance were Brown, Paul, Flax, Schriever,
Ferguson, and Gen William H. Blanchard, sitting in for the Chief of Staff.
General Berg briefed the Committee on the program's estimated costs, which
he said had risen substantially above the original August 1965 program
costs.bf $1.5 billion. For the currently-approved nine-shot baseline program,*
the major contractor estimated‘their overall costs at $2.805 billion. This

compared to the System Office’'s estimate of $2.058 billion.27 In this regard, j

*The original MOL schedule included an initial booster development flight,

and one unmanned and five manned flights. In December 1965 this seven- i
flight program was increased to nine to provide two vehicles to fly the !
wnnmanned system recommended by PSAC.
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Schriever and Flax both remarked that they had stressed to the contractors
the importance of cutting costs and had warned of the danger of project
termination if costs went too high.

JEG{DORIAN-GAM:BIT) The Deputy Director, ML, also reported on
"Option 6," the proposed seven-shot program (a first manned launch in
December 1969) which the Committee had requested be costed out. He said
this option would reduce the funding reéuirement to $1.751 billien.

Dr. Brown and General Schriever agreed Option 6 constituted the best
schedule, although the Secretary noted it would still require extra funds
in fiscal year 1967. The Committee formally determined that Option 6
should be adopted and it so directed.

JmsbeRIAN-GAMBIT) Under this schedule there would be seven flights--
three in calendar year 1969, three in 1970, and the last in 1971. Flight
No. 1 would be the Gemini B qualification flight. Flight No. 3 would be
the first manned flight and would carry the compatibility model camera-
optical sensor fully operational, Flight Nos. 4 and 5 would be manned-
automatic, and Flights 6 and 7 would be automatic. The Committee directed
that a firm program cost baseline be established for this seven-flight

program after Phase IT coniractor negotiations were completed.28

Initiating MOL Engineering Development

’jabeRIAN) When Option 6 was adopted by the Committee, the contract
definition studies (Phase IB) were not yet completed. The MOL Program
OffiCe found it necessary to provide additional funds to extend the studies
into Phase IC, described as preparation for engineering development. On

31 March Dr. Flax approve an extension of the Eastman Kodak contract for
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another 120 days, and a similar four-month extension was authorized to
cover General Electric and Douglas activities into the first quarter
of fiscal year 1967. On 2k June, at the request of the MOL Program Cffice,
DDRXE released $60 million in fiscal year 1966 funds, bringing the total
made available to the authorized $150 million. Of that amount, approxi-
metely $108 million was eventually spent on contract definition activities
(Phases IB and Ic).%9

/js‘ﬁORIAN) While all these activities were under way, MOL officials
had continued to search for additional program funds. As noted? the Air
Force had advised OSD that it required a minimum of $230 million in 19€7
to maintain a balanced program. When Secretéry McNamara refused to increase
the budget beyond $150 million, General Evans and his staff sought the
assistance of the Congress requesting that the fiscal year 1967 DOD

appropriation for MOL be increased an additional $80 million. Beginning:

in early calendar year 130¢, they briefed key Senators and Congressmen and

selected members of the House and Senate Appropriations and Armed Services
Committees. In May 196¢ this effort bore some fruit when the House Armed
Services Committee agreed to provide the requested additional $80 million.
The Senate committee however, failed to act and it seemed the entire effort
had been lost. In the meantime, on 30 June 1966 a sympathetic Dr. Foster
advised MOL Program Office cfficials that he would, through internal OSD
action, increase 1967. program funds another $28 million. This brought the
total to $178 million, leaving a shortage of about $52 million.30
}%DORIAN) Subsequently, the MOL Systems Office prepared a "MOL Program

Plan and Funding Requirements" document which identified a still higher 1967
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funding requirement--$253.9 million. In forwerding this document to
Secretary Brown on 20 July,* General Schriever remarked prophetically
that it was "difficult to be sure that development costs will not
exceed the $1.75 billion estimate." That total, he peinted out, was
based on contractor studies and in-house investigations and did not
include any contingency funds.31
"LS¢DORIAN) In a separate psper submitted to Dr. Brown the same
day, the MOL Director listed several alternate sppreaches for proceeding
with MOL development. He noted that if the program was limited to the
0SD apportiomment of $178.4 million in 1967, it would suffer a major
s&hedule slip and delay the first manned reconnaissance flight to approxi-
mately June 1970. This schedule also would generate very high funding
requirements (estimated at $550 million each) in 1968 and 1969. A second
alternetive--if 1967 total funding were raised to $208.4 million--would
provide a first manned reconnaissance flight in April 1970. The Director,
MOL also listed a third alternstive, which he edvocated. That is, he
proposed ,that the Air Force:
_ Proceed initially with...the recomrended program schedule
/the first menned flight in December 1963/ with the proviso to
reschedule the MOL Program no later than January 1967 based on
the realities of negotiated.contract prices and FY 67 fund availability.
Also this approach would allow the subsequent reprogramming action
to take into account the level of FY 68 funds provided in the
/impending/ DOD FY 68 budget. The merit of this approach is
that it affords the least disruption to the program until contract
negotiations have bzen completed and proceeds with the program develop-
ment build up to a point in time where contractor effort could be

held to proceed at a level based on a program Schedule dictated by
the end FY 67 and FY 68 funding availability.3< - B

*Qriginally submitted to Dr. Brown on 22 June 1966, the document was
returned to the MOL Program Office with a request for certain changes.
It was resubmitted on 20 July. )
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’/LS¢DORIAN) Several weeks elapsed without a response from the
Secretary's office whereupon General Evans on 18 August wrote to Drs.
Brown and Flax and asked for a decision on proceeding with full-scale
engineering development. He brought to their attention certain 0SD
policies governing the start of engineering development, pointing out that
two important program elements--the Titan IIIM and the DORIAN sensor payload--
had with OSD approval already entered into Phase II development because they
required long lead tiﬁes.* Based on the approval already granted, Evans
suggested there was clear "intent and willingness" on the part of OSD "for
the Air Force not only to proceed with the Engineering Development Phase but
also to protect development leadtime where necessary." The only limitation
or hindrance to going into full engineering development on all MOL segments
was the funding deficit in 19€7 and subsequent years. In view of the above,
Evans urged Drs. Brown and Fiax to authorize the MOL Program Office to proceed
with engineering deQelopment.33

’g?ﬁDORIAN) On 20 August Secretary Brown accepted the above recom-

mendation. He authorized the MOL Program Office to obligate fiscal
year 1946 and 1967 funds at the necessary rate to protect development
lead time with requirements for 1967 funds being limited to $208 million.
He said this authorization would apply "only until program appfoval for

full-scale developmént and, in any event, will not apply beyond

*As noted, in early April 1966 the Eastman Kodak facilities/equipment package

was approved by DDR&E. Subsequently, on 1 August, a $258,471,000 negotiated
contract for the sensor engineering development phase was awarded the contractor.
In the case of Titan ITIM, in early 1966 the four contractors involved were
provided $20 million in 1966 funds to begin engineering design and some hard- .
ware development. They were: Martin Marietta Corp., United Technology Center, i
Aerojet General Corp., and AC Electronics Division of General Motors. :
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January 1, 1967." He asked that every effort be made to hold 1967
funding to a minimum, consistent with the primary objective for the
first manned flight.3

’leDORIAN) Whereupon General Evans on 30 August directed Berg to
continue his negotiations with all major contractors in accordance with
the flight objectives and schedules defined in the Program Plan agnd .
Funding Requirements document. He was requested to prepare a briefing
on total program co#ts resulting from these negotiations, and was authorized
to obligate 1966 and 1967 funds as needed to protect schedules and develop-
ment leadtimes, up to 1 January 1967. He also advised that, pending a
review by higher authority of the final negotiated program costs,
authority to proceed with full-scale MOL de#elopment would be withheld.35

’/LabeRIAN) General Berg took immediate steps to implement this
directive. His office issued "pre-contract" cost letters to Douglas, General
Electric, and McDonnell for the month of September 1966, limiting them to
expenditures of $4.0 million, $2.C million, and $1.789 million respectively.
To provide contractual coverage for the above, the MOL Systems Office planned
to negotiate amendments to Phase IC contracts to cover this interim effort
until engineering development contracts were approved.36 In a report to
Dr. Brown on the above actions, General Evans advised that he hoped to be
able to provide him "by late October with the firm cost data you require

to support a decision on full-scale development of the MOL.¥ Prior to

*Despite the fact that "full-scale" MOL development was not authorized, and
only segments of the program were fully funded, the date of 1 September 1966--
which Berg had suggested the previous December as the date for initiating
Phase JI--was adopted by the MOL Program Office as the official start of
engineering development.
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the decision, I will continue to protect the flight schedule, within

the funding constraints you have stipulated." 37
(¥DORIAN) 1In the meantime, on 25 August 1966, the MOL Program Office
received good news from Capital Hill, where a Joint House-Senate

Conference approved a compromise appropriation of $50 million to be

added to the $150 million requested by the President .in his.January

budget. ihe gift came on the first anniversary of the President's announce-
ment that the United States would proceed with the Manned Orbiting Laboratory ?
Program and brought the total fiscal year 1967 appropriation to $228:4 |

8

million.,3
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XTI, CONGRESS, MOL SECURITY AND THE RANGE CONTROVERSY

(U) When the MOL project received Presidential approval in August

1965, Air Force officials recognized they would soon be called to
testify before Congress. To smooth their path on Capitol Hiil, they
worked closely with representatives of the Office of Legislative Liaison,
OSAF, in particular with Col William B. Arnold, who was extraordinarily
helpful to the program. One concrete example of his aid was his persistent
and persuasive work with key members of the appropriations committees, which
led to the Joint House-Senate Conference decision to add $50 million to the
fiscal year 1967 budget.l

//}beORIAN) In looking ahead to appearances before Congress, Program
officials were troubled by the problem of ﬁow to preserve MOL/DORIAN '
security in the face of expected cormittee inquiries.¥ One of the first
things <hey determined to do in this instance was to give DORIAN
briefinzs to key staff members of the House and Senate space committees.
Thus, on 10 September, James J. Gehrig, Staff Director of the Senete
Committee on Aeronautical and Space Sciences, and on 21 September
W. H. Boone, Chief Technical Consultant to the ﬁbuse Committee on Sciences
and Astronautics, were DORIAN-briefed.?

___LS? The first request for MOL information came, however, from Chairman
Chet Holifield of the House Military Operations Subcommittee. In a letter

to the Air Force in early November, he requested a briefing for two of his

¥The problem was unique in that unlike other completely black programs, MOL
was both black and white, had been publicized by the President, and informa-
tion on it was expected to be demanded by Congress.
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staff, Herbert Roback and Daniel Fulmer. Since the Holifield's subcom-
mittee was primarily interested in missile and space ground support
equipment, General Evans was able to avoid entirely the sensitive mission
area., On l? November he and his staff presented a three-and-one-half
hour "Secret" briefing to the two Congressional aids which apparently
satisfied the Chairman's requirements.3

4/15%’ However, the next Congressionai query--received on 14 December
from the House Committee on Science and Astronautics--immediately posed a
security problem. On that date the committee informed the Air Force that
it would hold hearings in January 1966 on “the operational aspects” of
MOL and "how the MOL program complements and/or duplicates the NASA
Apollo Applications Program."LL Apparently, the committee's plan was not
coordinated with its Chief Technical Consultant, Mr. Boone, who had been
DORIAN-briefed several months before. On 16 December, accompanied
by Colonel Arnold, Evans met with a different member of the committee
staff, Mr., Peter Girardi,'who requested that the MOL briefing in January
be conducted at the "Confidential" level. The Vice Director replied it
could not be dome, that "with some tolerance on the part of the Committee,"
the Air Force might be able to give a Secret briefing. To Girardi's questions
concerning MOL experiments and payloads, Evans stated that DOD security
regulations required special access to those areas aﬁd‘he said they would
be "troublesome ones to handle in the hearings from a security standpoint."?

(U) The next day the Congressional security matter wés discussed .

at a meeting attended by Flax, Evans, Arnold, and Brig Gen L. S, Lightner,
Deputy Director, Office of Legislative Liaison. After reviewing possible
courses of action, the conferees agreed the committee chairman, Congressman
George P. Miller of California,‘should be approached. Dr. Flax authorized
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Colonel Arnold and Generel Berg to visit Miller at his home at Alemeda,
Calif., to explain the difficulties of an open hearing and to suggest ii
not be held. They were to offer, as an alternative, to give a special
access MOL briefing to selected committee members. On 20 December Arnold
contacted Congressmen Miller by phone and a meeting was arrenged for 29
December. Several days later he flew to the Coast to coordinate with
General Berg.6
’/LS¢DORIAN) On 29 December the two officers met with the Committee
Chairman at his Alemeda office and discussed the MOL security problem,
in general terms, for several hours. During their conversations--described
by General Berg as "affable and interesting"--Miller stated that he under-
stood the need for security and did not wish to disturb it. He also said
that he, personally, did not want to know MOL's mission and did ﬁot belileve
it necessary to receive highly classified information. It was his poliey,
he explained, not to accept invitations to visit classified projects in
his district. However, he rejected their suggestion that a classified
briefing be given to selected members of his coomittee, saying that he
believed he should hold a regular hearing. But he said his mind Qas open
on the matter and he asked Arnold to contact him in Washing#on in Januery
to arrange a meeting between himself, Secretary Brown, and General Schriever.T
_L@¥ several weeks later Dr. Brown directed Arnold to contact the’
chairman and advise that the Air Force Secretary would like to call at his
Capitol Hill office to discuss MOL. Miller proposed, instead, to visit '

Brown's office in the Pentagon. At this meeting on 14 January, the Congressman

DORIAN
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and the Secretary agreed hearings would be held but that they would be
confined to seven areas: the MOL booster, life support systems, trazking
stations, ships, recovery areas, schedules, and rendezvous. They also
agreed that Flax and Schriever would appear before the coanitteg, the
exact date to be determined by the chairman.*8

ijsbRIAN) The Housz coamittec hearings, initially set for 31

January, were rescheduled on 7 February. To prepare for them, the MOL
Program Office--assisted by General Berg's staff--undertook an intensive
effort to prepare non-DORIAN classified and unclassified statements for
General Schriever's expected appearance. Unfortunately, several days
before the Committee was to meet, the White House released a report on
the nation's space program which drew unexpected and unwanted public and

Congressional attention to the program.

The Florida Uprising

(U) On 31 January President Johnson submitted his annual report to
Congress on the U.,S. aeronautics and space program (for calendar year 1965).
Simultaneously, copies were released to the press and within days--based
on its content-~the news media of Florida was angrily denouncing the Air
Force and its MOL plans. The outcry became so great that Senator Anderson
agreed that his committee, which had been planning general hearings on the
military space program, would hold a speéial session devoted solely to the

MOL project.

*The chairman earlier agreed that Mr., Girardi might be briefed on the pro-
gram and this was done on 5 January. Senator Anderson, Chairman of the
Senate Space Committee was given a DORIAN-level briefing on 21 January and,
on 4 February, Sen. Margaret Chase Smith, a member of his committee, was
also indoctrinated into the program. :
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(U) The President's report to Congress noted that‘a number of
unmenned MOL launches would be made from the Eastern Test Range, using
Titan ITIC vehicles, and that at least five manned launches would be
"flown out of the Western Test Range." This information was not new.
Dr, Flax, in response to a query'from Florida Congressman Edward J.
Gurney (who represented Brevard County including the Cape Kennedy are;),
had reported on the above plans in general terms in a letter dated

2 September 1965. Various trade publications, such as Aviation Week and

Space Technology also had noted that the Air Force would launch MOL from

the West Coast.?

(U) Unfortunately, the President's report wentlon to state that during -
1965 the Air Force had completed its Titan III Integrated-Transfer-
Launch (ITL) facilities at the Cape--"a dual launch pad facility" which
possessed "a high launch rate capability" (and cost $154 million) and also
had begun work on "an ipitial launch capability at the Western Test Range."¥
The latter, it said, would provide support "for polar or near polar orbit
mission requirements that would be degraded if flown from Cape Kennedy."lo
(U) It was this information that the Florida media seized on to

raise a cry of "costly duplication" of facilities. In a lengthy front

page story, the Orlando Sentinel on 4 February castigated Air Force planners

for "cutting loose completely" from the Eastern Test Range and saddling
the U.S. taxpayer with unnecessary costs. It derided the Air Force for

claiming it was necessary to launch MOL into polar orbit from Vandenberg, bi

*This data was provided by the Office of the Deputy Chief of Staff, Research
and Development, Headquarters USAF.
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requirement was "nonsense." Fulminating against "certain Air Force space

empire builders," the Sentinel urged Florida's Congressmen and Senators,
state and local government officials and the citizens of the state "to
stop this threatened waste of national resources.”

~—{s). Consequently, when Chairman Miller celled the House Space
Committee into executive session on 7 February to take testimony on MOL,
Congressmah Gurney was primed for attack. It was immediately evident that
the Air Force's informal contacts with the Cheirman had paid off. In an
opening statement, he declared that "the Committee had no interest in
[MOL's/ mission or characteristics as there could not possibly be any
duplication in these areas." He advised the members to concentrate
their attention on those things common to the Air Force and NASA programs
to check duplication ahd he listed the seven areas previously coordinated
with Dr. Brown.12

&), The first witness, Dr. Seamans, Associate Administrator of NASA,

began with a strong endorsement of the MOL program. The space agency, he

~said, agreed the program met national reqﬁirements and had assisted the

Air Force in a variety of ways, including conducting studies, dealing with
vehicle design. When Congressman Gurney's turn to ask questions came, he
asked Dr. Seamans whether NASA had evér successfully launched vehicles
into polaf orbit from the Cape. Yes, it had, Seamans replied, but in

each case the space agency had required State Department and DOD approval

because of the safety/overflighﬁ problem. Gurney pursued the matter,

‘declaring that, in his view, the total danger rfor an ETR polar launch was

no greater than a WIR launch and, "if NASA could perform polar orbits

from the Eastern Range, why couldn't DOD?" 13

—SEGREF-
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/jsﬁ/éeamans responded that a "national decision” had been made tc
launch certain operational programs from Vandenberg into polar orbits
and to use the ETR for equatorial orbits. He noted that NASA planned to
launch operational weather satellites from the West Coast because they
required polar orbits, Gurney asked whether NASA and DOD had coordinated
on studies comparing MOL launches from both ranges. Seamans said he wes
aware such work was under way but NASA Qas not involved and General Schriever
would be a better person to ask. He remarked further that to launch into |
polar orbit from Cape Kennedy required a "dog leg' in the initial boost
phase. Such a maneuver, he concluded, was "scarcely within the [;eign§7
limitations" of the Titan ITIC/MoL..*
_LS¥ The next day, 8 February, the committee reconvened with General
Schriever in the witness chair. Once again Chairman Miller cautioned the
members "their interest did not lie in the mission of MOL" and that they
should concentrate on NASA/DOD possible duplication of efforts. After
opening the meeting, Miller left the room and Schriever began reading e
lengthy paper to the committee. He gave the history of the MOL progra:,
described the system, and reported oOn planned schedules, the MOL booster,
life support system, tracking stations, etc. He ended his statement with
a review of Defense Department policy requiring mutual exchange of iﬁforma-
tion and cooperation with NASA on their individual space projects.ls
& After he had answered various questions dealing with the program,

Congressman J. Edward Roush of Indiana finally asked the "forbidden" one:

"What is the ultimate purpose of MOL and why is it that.everything the Air

Force is doing cannot be done by NASA?" Schriever replied that the

mission was military in nature, was not of interest to NASA, and did not

I Tl ol
, "1‘.
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fall within the space agency's area of responsibility. At this point

Chairman Miller returned to the hearing room and remarked: "It is not

necessary to ask this type of questiom if . . . you have confidence -in

the U.S. military."l6

’jS%’ When Congressman Gurney was recognized by the Chairman he
began his interrogation by proclaiming himself as a strong advocate of
military man in space, However, he reminded the MOL Program Director that
the Air Force had invested "$150 million" in its Cape Kennedy launch facility,
which he claimed it was abandoning. He noted that polar launches had |
already been made from the Cape, that NASA was planning a polar orbit
manned mission from that site,* and he challenged Schriever about the
Air Force's “"exaggerated" safety requirements for EIR polar flights.

,48%’ General Schriever replied by reminding the committee that several
years before a Thor missile launched from the Cape had impacted on Cuban'
soil. He admitted that a polar orbit was technically feasible Irom the
Eastern Test Range but said there was a weight penalty which made it
impractical for MOL. The Air Force, he said, had initiated a study on
possible MOL launches from the ETR, Eut he said that "if you attempp the
launching in the necessary 180 to 185 degree direction, it will fly over
Miami and Palm Beach, Neither the Saturn IB or Titan IIIC can make the
turn necessary for a safe polar launching and still>boost the full MOL
payload into orbit.” He said he would submit to the committee information

on the exact loss of payload weight during such a maneuver.17

*At this time NASA was considering possible polar orbit launches from
Cape Kennedy, whenever the reliability of the Saturn IB launch vehicle was

established.
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,497'Following this statement and other questions and answers on

possible duplication between the Air Force and NASA space programs, another
Congressman--Representative William F. Ryan of New Yo;k--insisted Schriever
explain the mission of the MOL. Once again, Chairman Miller interjected with
a reﬁinder that the committee would not inquire into the mission. Where- |
upon, Ryan asked why NASA couldn't accomplish all that the Air Force planned
to do? Schriever answered that the 1958 Space Act had definitely stated
that the Department of Defense would be responsible for military applications.
in space and "the MOL program is definitely a military applic‘ation.":l'8

(U) Schriever's testimony concluded the executive hearings of the
House committee. With the important help of its chairman, the problem of
a breach in MOL security was overcome and the question of duplication appar-
ently answered to the satisfaction at least of Congressman Miller, Thus,
he stated to & press representative that he felt there was no major dupli-
cation of effort between MOL and NASA's Apollo Applications program. He
also declared he suprorted the Air Force's decision to launch the MOL from

Vandenberg.*¥ Cape Kennedy, he said, was the best site for near equatorial

19

Senator Holland Requests a Meeting

—4&)= Nevertheless, the issue continued to roil the Floridians. On

10 February Congressman Gurney requested General Schriever to answer 1l

guestions concerning Air Force launch plans, the requirement for polar orbits,

the cost of Vandenberg facilities, etc. The same day, Mr. Francis S. Hewitt,

#The fact that Chairman Miller was a Californian certainly did not, of
course, hinder the program.

—StGREF-
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a staff member of the Senate Appropriations Committee, informed the Air
Force that Sen. Spessard L. Holland of Florida--a member of both the
Senate Appropriations and Space Committees--wished MOL officials to
attend & meeting in his office on 15 February to review the program.
Hewitt advised that the Air Force representatives should be prepared to
answer the specific gquestion: "Why can't ETR be used to launch the MOL."20

(U) Also, on 10 February, Senator Holland wrote to Chairman Anderson
of the Senate Spacé Committes and requested & "thorough hearing" into the
Air Force's plans to launch 0L from Vandenberg. In his letter, Senator
Holland said that:

The people, officiels and news media of central Florida are

complaining vigorously &bout this proposel which they tell me will

cost our country unnecezsarily many millions of dollars of added

expense and will deteriorate the fine joint effort of NASA and the

Air Force which has been conducted so effectively at Cape Kennedy.

They also feel that such a move would cause unnecessary hardship tc

many families not settled in the Cape Kennedy area. They feel, anc

strongly assert, that there is no sound reason whatever for making

this proposed move.

(U) Senator Anderson avoroved Holland's request and Gehrig, the
Staff Director, advised the Air Force that the full committee would
meet on 24 February to take :estimony "on the MOL as it relates to facilities
at Patrick versus Vandenberg." Gehrig remarked that this was "a continuation
of the pressure tactics of the Florida delegation to attempt to keep as
much of the Air Force Space Program as possible at Patrick."22

(U) On 1k February, Genrig met with a member of Schriever's staff,
Col James M. McGarry, Jr., to discuss the proposed Senate committee hearings.

During their meeting, they worked up a series of questions which they

agreed General Schriever and other Alr Force officials should be preparei
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to answer. These covered such topics as the ETR “"dog leg,” the cost

of West Coast facilities, whether MOL was ever considered for launching
from Cape Kennedy, and related matters. Gehrig advised that if
Senator Holland could be told that it had never been contemplated»that
MOL would be launched from Florida, it would help turn aside much of

~

the criticism.23
_(SZDORIAN) Also, on 1k February, acting on a request from Dr. Flax,

General Berg forwarded his evaluation of problems involved in launching
MOL from ETR. He said the existing facilities at Cape Kennedy could be
used if it was acceptable to (1) run a black reconnaissance program at
ETR in conjunction with unclassified NASA programgg (2) risk disclosure
of the program by aiscovery of payload elements in Cuba or some Central
or South American country éhould the booster fail; and (3) risk human
life to launch due south from Cape Kennedy. Since he considered these

unacceptable, Berg submitted several pages of detailed information on

i
-

n)

current MOL planning for WIR pclar launchings.

LS The next day the Florida delegation gathered in Holland's
office with the DOD delegation--headed by Dr. Flax--in attendance.
Besides Ho;land, the Florida contingent included Sen. George A. Smathers
and Congressmen Gurney, Charles E. Bennett, James A. Haley, and A. Sidney
Herlong, Jr. Others present were Gehrig and Dr. Glen P. Wilson of the
Senate Space Committee staff and Mr. Charles Kirgow of the Senate Armed
Services Committee staff. Lt Col James C. Fitzpatrick, of the
Directorate of Development, Headquarters USAF, opened the meeting with

a presentation on the Titan III family of boosters, costs of the Cape

DORTIAN
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Kennedy facility, and Air Force plans for both ranges. He was followed
by Col Richard Dennen,¥* of the MOL Program Office, who described the
basic MOL flight equipment and program schedule.

,£S€"The briefings of Fitzpatrick and Dennen were punctuated by many
questions from the Floride delegation, especially on the costs of facilities
on both coasts. The Air Force representatives also spent a considerable
period trying to explain the value of polar orbit, and this matter was not
made clear until a “hastily acquired globe" had been brought into the
room. At this point, the Floridians demanded to be told MOL's missien.

Dr. Flax replied that it was highly classified and known to only a few
people.A Gurney and Holland persisted, but Dr. Flax stated that divulging

of this sensitive information was subject to control by the Executive

Branch and the chairmen of the committees involved. When Holland threatened
to take the subject to the Senate floor and have it aired, Dr. Flax said

he thought that was something the Senator wouldn't want to do. "That's

for us to decide," theé Senator retorted.Z”

_4#r" At the conclusion of the meeting, the Florida contingent

' remained dissatisfied. "This is not the end of this little tete-a-tete,"

Holland said. "We are going after this and we are not going to stdp here.

We ere not going to lose this like we let Houston get away!" His reaction
reflected: the great pressures‘he and other Florida representatives were

being subjected to from home. A flood of letters and telegrams--Irom real i

estate dealers, developers, citizens; and other local interests--had poured

*The DOD representatives present included Dr, Yarymovych, Colonel Arnold,
Capt Howard Silberstein, DDR&E and Lt Col William R. Baxter, Director of
Range Safety, ETR.
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into their offices. Some wer=s ertifically stimulated by the local press.

For example, the Melbourne Daily Times published for its readers & clip-out

form letter protesting the proposed move of MOL to Vandenberg; more than

2,500 of these made their way to Washington.20

(U) Among letters sent directly to the White House was one from the
editor of the Orlando Sentinel, Martin Anderson, one of the most vociferous
critics of the Air Force.*¥ In the President's response, prepared by the
MOL Progrem Office, Mr. Johnson explained that the MOL was a military space
program and that polar launches were required to accomplish its principal

missions. He said:

While it is true that some polar launches have been conducted
from the Eastern Test Ranze using the "dog leg" maneuver, this does
result in a reduction of vhysical capacity. In the case of the Manned
Orbiting Laboratory, the 10-15 percent loss in payload required by
performing this maneuver is sufficient to jeopardize seriously the
success of the program. Furthermore, there is & risk in the case of
failures of impacting classified military payloads in areas where
classified information mizht be compromised.

The facilities which will be built at Vandenberg to launch the
MOL will be considerasbly simpler than those available at the Integrated
Transfer and Launch Titan III facility at Cape Kennedy. We have every
intention of using the Caps Kennedy facilities to the maximum advantage
in our space program. In particular, there are 10 remaining launches
in the Titan IIT R&D program which will be used to orbit such important
programs as the Defense communication satellites and nuclear test
detection (Vela) satellites. Current Air Force plans beyond those
R&D launches igvolve appreximately four launches per year from Cape
Kennedy. . . . 7

k&) Meanwhile, with the MCL Program Office facing further interrogations

by the Anderson committee, Schriever directed Berg to organize an ad hoc

*¥Not everyone protested. Orlando TV Station WFTV editorialized on 15 Feb-
ruary 1966: "How could the Cape be losing something it never had...Local

citizens and businessmen are becoming unduly upset...The MOL is & military
project that may involve maximum security. It is possible that the whole

Cape area could be as closed as a tight security area as is the case of

Vandenberg AFB."
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task group to study all aspects of the controversy and to report to him
on 18 February. Col Walter R. Hedrick, Jr., was later named chairman

of this group, which convened the afternoon of the 16th to begin its work.
By the 19th it had completed and gave to General Schriever and Dr. Flax

a preliminary "secret" briefing, which emphasized the necessity of
launching into "80-100° orbital inclinations" to meet program objectives.
Concerning facility costs on both coasts, the ad hoc group noted that
while the Cape facilities were cheaper by some $60 to $70 million, the
decreased payload resulting from yaw steering--and reduced number of days

on orbit--made WIR launchings more economical for long-term operations.28

The Senate Space Committee Hearings

(U) On the morning of 24 February Chairman Anderson opened ''Secret-
level" hearings into the MOL Program. The main witnesses were Drs, Foster
and Flax representing DOD and Dr. Seamans of NASA. To place the matter before
the committee into proper perspective, Sen., Margaret Chase Smith introduced
into the record excerpts from hearings held in January 1965, in which
Secretary Vance had reported on DOD plans to begin Titan III facility con-
struction at Vandenberg., Senator Holland then made an opening statement
and introduced into the record five editorials and stories from Florida
newspapers, all of which were highly critical of the Air Force's plan to
"move" MOL to Californie.29

”jsa’ Dr. Foster, the first witness, began by reading a lengthy
statement which emphasized that the MOL program was aimed at fulfilling

military requirements. He said:

"N
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To satisfy these requirements, there is no question but that we
must place the MOL payload in near polar orbits. Orbital inclinaticns
from 80° to 100° are considered mandatory. To assure overall success
of the program and minimum system costs, we have given careful
attention to maximum use of NASA developed subsystems, the minimum
weight payload which can meet the requirements, and the most effective
launch vehicle approach. We have also considered the range constraints
which might limit our ability to launch payloads as planned during '
early flight of the MOL Program_and any follow on which may develop
as a result of the MOL program.

"Lsﬁ’ Dr. Foster reviewed the problems of possible land impact of the
MOL and security of the payload in such a circumstance. He pointed out
that ETR launch trajectories would involve land overflight, with the
vehicle passing directly over southern Florida and Miami, and that this
was "totally unacceptable in my opinion due to the hazards involved." He
said that, in the case of MOL, a decision had been mede & year earlier
to avoid unnecessary land overflight, “particularly since this program
involves repeated launches of classified military payloads."” He assured
the committee that the Defense Department planned to continue various
Titan IIT launch operations from Cape Kennedy.3l

(U) Senator Holland began his lengthy interrogation of Dr. Foster
by remarking that other scientists (who were not named) had challenged
the basic premises of the MOL program, particularly the need for polar
orbits. He continually pressed Foster to answer "why polar orbit" was
peeded. Part of the colloquy went as follows:

Senator Holland: What I am trying to ask is, if you will, state

why the polar orbit is the sole and exclusively chosen one, under the
thinking of the Air Force.

Dr. Foster: I am sorry, I cam only say that it is a requirement
of the program.

“SERRET
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Senator Holland: Yes, but, in other words, you are not going
to state to this committee why you choose the polar orbit rather
than the other courses that can be fired to greater advantage and
more cheaply out of Cape Kennedy.

Dr. Foster: No, other than to say that in order to fulfill
the purpose of the program, these inclinations are required.

Senator Holland: Doctor, this committee is composed of Senators
of the United States who are entitled to know something about this
program, and so far as the Senator from Florida is concerned, he thinks
he is just as safe to trust with knowledge of this program...as your
self or anybody else, and I want to know why the polar flight is_the
only one that will fulfill the requirements of the Air Force....

(U) At this point Sen. Howard W. Cannon of Nevada came to the rescue
of the tesieged witness. He posed a series of questions to the Defense
Research Director which elicited the general information that MOL flight
objectives required "that areas be overflown in a pola: orbit that cannot
be overZlown in an equatorial orbit."33

(U) Holland also raised questiéns about several Air Force reports
he had learned of, which he said confirmed the view that the Cape could
be used to launch MOL. Dr. Flax replied that the reports mentioned had
been prepared by Air Force officials at Cape Kennedy who were "not fully
aware ¢ the MOL requirements, have no responsibility for the MOL program,"
and were "merely speculating across the board" oﬁ all possible applications
of the Titan III family flown out of the Cape. He agreed to provide the
Committee copies of ﬁhese reports.‘*3}"L

(U) During the afternoon session, the main witness was Dr. Seamans

of NASA. He had earlier assured the Air Force that he would take "a real

*Two documents, "Titan IIID Comparison, WIRvs ETR," and "Briefing on Titan
III Capability at Cape Kennedy," were forwarded to the Committee by Dr. Flax
on 25 February. tr, (S), Flax to Gehrig, Cmte on Aeronautical and Space
Sciences, 25 Feb §7 ’

UNCLASSIFIED
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hard position" on MOL launchings from the West Coast and “remain firm,"35

and he did so. He reported on NASA's future plans for launchings from both

coasts, emphasizing that Cape Kennedy would be the primary base. He

described the type of vehicle the space agency would be launcihing from

Vandenberg, and said it was desi;able to conduct regular operational launches

from the West Coast base. He reiterated that NASA officials not only‘had

supported the MOL program “but we have also supported the necessity for

the MOL's launching from the Western Test Range."36
(U) The testimony taken on 24 February--the united front of DOD and

NASA--had the effect of taking some of the pressure off all parties concerned.

At day's end, Senator Holland, like his colleagues, sought to emphasize the

_positive aspect of the Cape Kennedy situation. He told a reporter for the

Miami Herald that, "despite‘the MOL move," there would be a substantial
number of Air Force launchings from the Cape in the future, that it would
not cut down on its personnel there, and that the Vandenberz investment would
te "relatively small" compared to ETR.37

(U) Subsequently, a number of other Congressional ccrmittees also sought
information about ETR-WIR facilities “"duplication.” Replies were made to all
inquiries3® and by early spring 1966 the Floridians had all but dropped the
issue. Thus, during a floor debate in the House of Representativés on 3 May
on NASA's authorization bill, Colonel Arnold observed that “not one of the
nine Members of the Florida Delegation present rose to protest the planned

use of the Western Test Range for MOL."#39

*Two years later the Comptroller General of the United States issued a report
critical of Air Force planning for its ETR Titan III facilities and suggested
it had been overbuilt. [gee Report to the Congress by the Comptroller

General of the United States, 3 Jul 1968, rtunity for Savings in S
Programs by Reevaluating Needs Before Buying Facilities
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XIII. AIR FORCE/NASA COORDINATION

jESCEORIAN) By 1965-1966 Air Force and NASA manned space programs
had evolved to the point where the competition between the two agencies
had manifestly declined. Deeply involved in its Gemini program, NASA
at this time was also laying the ground work for its.multi—billion
dollar Apollo moon-landing project.* The Air Force, meanwhile, was
working energetically to get going with the MOL, which it believed would
provide the vehicle that would conclusively demonstrate the value of
putting a man into space to perform various military missions, beginning
with réconnaissance. This period saw increasing coordination of the
efforts of both agencies. Thus, in 1965 the Evans/Garbarini group had
worked closely together on the Apollo/MOL studies, which provided com-
parative cost figures and other data to the Air Force. Also, the following
year, a5 we have seen, NASA backed up the Air Force during the noisy
ETR-WTR controversy.

(U) In addition to the above examples of cooperation, the two agencies
coordinated their activities in several other areas. One involved the
release and modification of certain NASA flight equipment for use in an
Air:Force pre-MOL flight test program. Another--which generated
differing views before a com@romise was reached--centered on the gquestion

of Air Force procurement of the Gemini B spacecraft.

*NASA was allacated $5.2 billion in new obligational authority in fiscal
yvear 1965, $5.1 billion in fiscal year 1966.

DORIAN
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NASA's Gemini and the Gemini B Contract

(U). Background: Several months before John Glenn became the first
Mercury astronaut to orbit the earth in early 1962, NASA formally anmounced
the initiation of the Gemini progrem. On 15 December 1961 it awarded a
$25 million contract to McDonnell to begin design, development, and manu-
facture of 13 Gemini spacecraft. (The cost of these vehicles eventually
ballooned to more than $790 million.)* NASA also assigned to SSD the job
of procuring maen-rated Titan II boosters to launch them. During 1962-1967
the development work proceeded satisfactorily and an important milestone
was reached with the successful test firing on 21 January 196i of the GT-1
(Gemini-Titan No. 1) launch vehicle.

(U) Meanwhile, McNamara‘é announcement of 10 December 1963 that DOD
would undertake the development of MOL made it apparent that certain under-
standings would have to be reached by NASA and DOD, since the system required
a modifiei Gemini. On 23 January 1964, Drs. Seamans and Brown (then DDRXE)
agreed the Air Force should negotiate a preliminary design study contract
with McDonnell, with the arrangement to be subject to NASA review to assurs

McDonnell could do the wofk without interfering with the space agency program.

‘The two officials also agreed the contract would ﬂot establish a pattern

for any follow-on engineering or procurement contract relationship with

McDonnell.l The Air Force contract subsequently was approved and, in June,

*In February 1963 NASA estimated the cost of the 13 Geminis, two mission simu-
lators, five boilerplates, and other equipment at $456,650,062. By the end
of the program, however, the cost of the spacecraft and ancillary equipment i
had risen to $790.4 million. /NASA Draft Chronology, Project Gemini:
Technology and Operations, pp 108, 409/

~ UNCLASSIFIED
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McDonnell began a $1 million pre-Phase I Gemini B study which it completed
by year's end.

(U) 1In connection with this contract, the St. Louis firm was naturally
eager to obtain additional Gemini business and retain the space engineering
competency it had acquired during its work on Mercury and now Gemini. To
support the latter, it had built up a Gemini team which included 441 per-
sonnel, 240 of them doing advanced engineefing work. McDonnell advised
~the Air Force that it would need an early USAF commitment in order to keep
the team intact. The firm's situation was discussed during the summer of
196k by NASA and OSD officials, and they agreed that it was in the nation's
interest to retain the newly-acquired industrial base. However, 0SD was
unable to make a commitment until it had decided whether or not to proceed
with MOL development.2

- (U) Toward the close of 19€= several factors, including congressional
pressures,* conspired to push OSD toward such a decision. Thus, when Senator
Anderson expressed concern to the President about duplication between NASA
and DCD space programs an& recommended cancellation of MOL, he was assured
the two agéncies were working closely together and would take advantage of
each other's technologies and hardware. In ianuary 1965 McNamera and Webb
issued a joint statement touching on this point. “Duplicative programs,"
‘they declared, "will be avoided and manned space flight-undertaken in the
years immediately ahead by either DOD or NASA will utilize spacecraft,
launch vehicles, and facilities already available or now under active

development to the maximum degree possible."3

*In March 1965 Congressman Teague of Texas expressed concern to the President
that the valuable Gemini industrial team would be disbanded if a MOL decision

UNCLASSIFIE
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_,Ls#’ This policy statement encouraged the Air Force to seek the early
release by NASA of its Gemini 2 spacecraft, successfully recovered from the
Atlantic on 19 January 1965 following an unmenned suborhital test flight.
On 9 Februafy, during a meeting with Dr. Albert C. Hall (Special Assistant
for Space, ODDRXE), General Evans mentioned the USAF requirement for the
recovered spacecraft and he also suggested the Air Force be authorized to
contract directly with McDonnell for development of the Gemini B. Dr. Hall
approved both proposals and said OSD would contact NASA about ‘chem.)4

/}9&’ On 3 March 1965, Dr. Brown wrote to Seamans about Gemini B. Refer-
ring to their agreement of the previous year, he advised that--in order "to
preserve the option of proceeding at a later date with a configuration based
upon Gemini B and Titan IIIC"--DOD planned to negotiate a second contract
with MéDonnell for design definition of Gemini B "to the point of engineering
release." In response, Scamans reminded DDR&E that their 19¢h agreement
required the space agency's approval of any such follow-on contract. A
second contract, he said, was "a matter of diéect concern to us" because
of the possible effect it might have "on the fulfillment of NASA's Gemini
Contract by MqDonﬁell." To reach agreement on this matter, a meeting of
top officials of both agencies was scheduled. In the meantime, General
Evans discussed MOL egquipment requirements with Dr. George Mueller,

Associate Administrator, NASA Office of Manned Space Flight and, in a
follow-up letter, he forwarded a list of items of Gemini equipment-=-such
as the Gemini spacecraft and Static Article No. h--expressigg hope they
cbuld be released to the Air Forée as soon as possible.

(U) On 18 March, the DOD/NASA meeting to discuss the proposed Gemini B

contract was convened at NASA Headquarters. Representing DOD were

—SECRET
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Drs. Hall and Flax, General Evans, and several others. Dr. Mueller, who
headed the space agency contingent, began by reiterating NASA's concern about

possible interference with the on-going Gemini activity at McDonnell., To

avoid such disruption, he suggested that NASA be assigned responsibility
for "the total spacecraft job for the Air Force for Geminl B/MOL." Dr. Hall
agreed that interference with the Gemini program should, of course, Be
avoided or minimized, but he expressed doubt the space agency would be
in a position to handle all the technical functions involved in the MOL
program. To Hall's query whether NASA would make the GT-2 spacecraft and
other Gemini hardware available to the Air Farce, the NASA official made
no response but returned to his original point: 1f the space agency was
given responsibility for the technical direction and contracting for
Gemini B, he could thus assure himself of minimum interference with the
Gemini program.6

(U) The conferees finally decided to dispatch a NASA-DOD task group
o McDonnell on 22 March to determine the extent of such interference.
After meeting with company officials, the task group returned to Washington
to report to a reconvened conference--attended by Hall, Flax, Mueller,
Evans, and others from both agenciés--on 25 March. General Bleymaier,
who had headed the DOD element of the task group, briefed the conference on
the results of the survey, which he said indicated there would be little
or no interference with the space agency's program. This conclusion did
not alter Mueller's view that executive management responsibility for design
and acquisition of Gemini B should logically gﬁ to NASA.7
"QEY The issue remained unresolved during several follow-up meetings,

including a separaté conference on 30 March between Dr. Mueller and General

—CONFIBENTIAL-
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Schriever. During one of the meetings in early April, NASA submitted for
consideration a "Plan for NASA Support of the Air Force Gemini B/MOL Program."”
This plan assigned primary responsibility for Gemini B acquisition to the
space agency, at least up to July 1966, at which time the Air Force would
take over executive management. prever, it remained unacceptable to 0OSD
and Air Force officials.8 ‘
~{C)_ In early April General Evans prepared a counter-proposal for
NASA's consideration. In forwarding the document to Mueller's deputy,
Brig Gen David Jones, on 8 April, Evans said he believed it would minimize

interference between the two Gemini projects, while assuring that the manage-

ment of the highly integrated Gemini B/MOL system remained with the Air

Fcrce. According to this plan, NASA's Gemini Project Office--located at

the Manned Spacecraft Center (MSC), Houston, Tex.--would be assigned full
responsibility for modifying and refurbishing Gemini spacecraf£ required
for MOL early test flighps. On the other hand, the Air Force would retain
responsibility for contracting, development, and acquisition of Gemini B.9

(U) This compromise was accepted by the space agency. On 12 April
Drs. Seamans and Hall formally agreed the Air Force should proceed to negotlate
the Geminl B contract with McDonnell. In light of this agreement, DDRXE wrote
to Seamans to solicit suggestions "of technical or management methods" which
could help DOD reduce Gemini B acquisition costs. Schriever followed up
during a meeting with Mueller on 13 April. As a matter of policy, he said,
the Air Force wanted and needed all the NASA technical help it could get,.
particularly in connection with refurbishment of the Gemini 2 spacecraft

and other equipment for use in the MOL test flight program.lo
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(U) During the next severel days, Generals Evans and Jones worked

out the details of the responsibilities of the two agencies. In their
preliminary draft agreement, the Air Force assigned to NASA the responsi-
bility for engineering, contract mansgement, and procurement associated
with refurbishment and‘modification of the GT-2 spacecraft and Static
Article #4. The Air Force also agreed to provide several highly qualified
personnel to participate in the above work. As for Gemini B, the Air Fo;ce
alone would be responsible for its acquisition and would contract directly
with McDonnell.ll

(U) A final, revised agreement--incorporating the major points agreed
upon above--was signed on 21 April 1966 by Dr. Mueller for NASA and General
Ritland for the Air Force. Simultaneously, the Manned Spacecraft Center
designated Mr. Paul E. Purser as its main contact for NASA policy matters
relating to MOL and Mr. Duncan R. Collins of the Gemini Spacecraft Office
as the point of contact "for all technical assistance provided to the MOL.
Program."*% Lt Col Richard C. Henry, USAF--assigned to NASA's Gemini
Program Control Office at Houston--was named the Air Force's contact "for
matters relating to the transfer of materiel and equipment to the MOL
program and for all matters pertaining to the HSQAZEeat Shield Qualificatiqé7
program."”

(U) With this agreement tﬁe issue was resolved and the Air Force took

steps to negotiate a Gemini B engineering definition contract with McDonnell.

*The space agency later assigned two employees at McDonnell to work full-
time on the Gemini B.

 UNCLASSIFED
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0SD provided seven million dollars for this work; the final contract,

signed in May 1965, totalled $6,784,000.

Turnover of NASA Equipment

(U) After the President announced the Air Force would proceed with
MOL, Dr. Seamans wrote to OSD on 23 September 1965 to offer agein NASA's
full support to the new program. His agency believed, he said, that "an
experimental manned space flight program under the military" Qas justified
and it was prepared to undertake joint planning "for the maximum practicable
utilization by DOD of the NASA developed hardware and technology, our pro-
ducfion, testing, processing facilities, and our management and operational
experience.“l3 Seamans' helpful offer was made against the background of‘
three spectacularly successful NASA Gemini flights. On 23 March Gemini 3
was successfully launched, its astronauts achieving an important space "first"

when they chenged their orbit three times. Gemini 4, launched on 3 June,

alsc made space history when Astronaut Edward H. White "walked in space" for

20 minutes and used a propulsion gun For the first time. Gemini °, launched
into an eight-day flight on 21 Augusi 1965, shattered all existing space
endurance records.

(U) The newly formed MOL Program Office pursued the subjeét of turn-
over of various items of Gemini equipment to the Air Force. After it had
reviewed the subject, NASA on 4 October requested the Air Force to submit
a complete list of all Gemini-associated equipment it needed for the MOL.
This task was passed on to the MOL Systems Cffice, thch by the end of
October 1965 had compiled a list of items desired, including Gemini training
boilerplates, flotation collars, mission simulators (one each located at Cape

Kennedy and the Houston Center), crew station mockups and engineering 1:::)«’:]@;_:»5..:U+

UNCLASSIFIED

t




NRO APPROVED FOR
RELEASE 1 JULY 2015

WCLASSFED =

(U) On 8 November General Evans forwarded the list to NASA and sug-
gested the space agency designate a Houston official to work out details
of the turnover with General Berg's representatives. On 29 November,
after his staff had reviewed the items listed, Mueller directed Dr. Robert S.
Gilruth, head of the Manned Spacecraft Center, to immediately transfer to
the Air Force one Gemini training boilerplate, three Gemini flotation
collars, Spacecraft Article #3, and Spacecraft #3A. He also requested the
MSC to designate an individual to handle the transfer of such other equip-
ment which it determined was "surplus to our manned space flight prograh."
In the next several months a number of the aone-mentioned items, plus
75 pieces'of aerospace ground equipment (AGE) for use in support of the
HSQ launch, were transférred to the Air Force.15

(U) Subsequently, data from McDomnell's Gemini B engineering definition
study became available and the MOL Systems Office in early 1966 was able
to identify additional equipment needed. On 26 March General Berg forwarded
to Dr. Gilruth a new detailed list which included: four boilerplate test
spacecra’t, three static fest spacecraft, two recovered spacecreft, 25
ejection seat testing structures, six trainers, 199 mission recovery items,
34 long lead time AGE items, and 592 pieces of auxiliary equipment. Berg
noted in his letter, that, while most of the equipment had been identified
by name, some was general-in nature due to his staff's inability "to inventory
and establish firm, specific requirements in such areas as . . . components
end vendor equipment at this time." He proposed thet the best interests of
both agencies would be served by adopting a general policy of transferring

all NASA Gemini equipment "except that which is readily usable on the Apollo

prog’x’am."l‘5

UNGLASSIFIED
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(U) On 28 March 1966 Air Force and MSC representatives conferred at

Houston to discuss the new 1list of requirements. The space agency's

| representatives--Mr. Purser and Colonel Henry--agreed "in principle" that

Gemini equipment and materials not required by NASA would be released to
the Air Force, at least on a shared basis, as they became available from

the current test flight program. However, they indicated NASA had not made

up its mind about certain "grey areas." These involved possible retention

of equipment for use as artifacts at the Smithsonian Institution, the MSC

lobby, world-wide travelling displays, etc. Concerning the Gemini simulator

at the Kennedy Space Center, they startled the USAF representatives by stating

the "NASA would release the simulator for a $5 million reimbursement." The

conference adjourned with the understanding that the MSC would submit to
the Air Force on a proposed procedure to govefn transfer of certain items

of equipment.*l7 As subsequently received by the MOL Systems Office,

this procednre proved acceptable,

-~

—t84= On 23 April NASA headquarters authorized Houston to transfer 29 oI
31 items of long lead time AGE. However, it delayed making & full response
to General Berg's letter of 26 March., In early May General Evans wrote to
Dr. Mueller about the matter. After commenting on the various agreements
they had reached and explaining that the Air Force expected soon to receive

a Phase II proposal from McDonnell "conditioned on the use of Gemini equipment,"

Evans touched on a sensitive point: ,

*Air Force members at this meetihg were Colonels Paul J. Heran and Russell
M. Harrington, Lt Col Charles L. Gandy (of the MOL Systems Office), and
Maj M. C. Spaulding of the MOL Program Office.

_ CONFIBENTIAL—
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During the meeting at Houston on March 28, the MSC representa-
tives proposed that the Air Force reimburse NASA $5 million in
return for the mission simulator at Cape Kennedy. This came as
quite a surprise in view of Dr. Seaman's statement to the Senate
Aeronautical and Space Sciences Committee on February 2L that crew
trainers and simulators would be made available to the MOL program
"as soon as they can be scheduled for this purpose.” We have not
been advised of the terms of this latter qualification. In the
same context, Dr. Seamans expressed a view of equipment availability .
on a nonreimbursable basis except where modification costs are '
incurred on a NASA contract as in the case of the HSQ spacecraft.l8

"/LG&”After mentioning several other matters, including the possibility

of obtaining assistance from NASA's resident/engineering/quality assurance

personnel at McDonnell, Evans suggested to Mueller that they get together

to discuss "the total subject of Gemini support to MOL." His complaint
about the Kennedy missioﬂ simulator quickly produced results; NASA now
determined it would be made available to the Air Force at no costs.
Whereupon, on 3 June 1966, Evans advised Berg to arrange accountability and
turnover of the simulator to McDonnell "for necessary refurbishment to

Gemini B configuration."19

(U) Early in July Dr. Mueller wrote to Evans to discuss the entire
subject of NASA Gemini equipment transfer. Referring to his previous instruc-
tions to Gilruth to transfer 29 to 31 items of long lead time AGE to the
Air Force, he now advised that the two items withheld also would be trans-
ferred. Further, he said, Houston had been authorized to work out a pro-
cedure with the MOL Systems Office to transfér a substantial portion of the
equipment listed in Berg's letter of 26 March--to include the Kennedy simu-
lator--plus Gemini peculiar components. Attached to Mueller's letter was a
paper on 'Procedures for Transfer of NASA Gemini Eéuipment to the United

States Air Force for Utilizing on the Manned Orbiting Laboratory Program."20

With this correspondence, the turnover of NASA Gemini equipment to the Air Force

—GONFIBENTIAL
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ceased to be an issue and,by the end of 196€, an estimated $50 million in

space agency hardware had been transferred, or was scheduled for transfer,

to the MOL program.21

DOD/NASA Gemini Experiments

,LG?’ When NASA's Gemini program was completed with the splashdown of
Gemini 12 on 15 November 1966, USAF Program 631A--a series of military
experiments performed during the flights--also ended. This program had
origins in the McNamara-Webb agreement of January 1963 which established
the Gemini Program Planning Board, whose mission was "to avoid duplication
of effort in the field of manned space flight" between NASA and DOD.* In

March 1963 the Board formed an ad hoc study group to review and recommend

"military experiments for inclusion in the Gemini flight program. It

subsequently proposed a series of Air Force and Navy experiments and, on 25
August, an AFSC Field Office (Detachment 2, SSD) was establiched at Houston
to manage their integration into the Gemini program. A technical development
plan covering these Program 631A experiments was submitted tc DDRXE and
approved by him on 7 February 1964. Funding for the experiments totalled
$1¢.1 million.2?

fer Intégration of the experiménts was done to specifications developed
by the Air Force and Navy experiment sponsors and SSD personnel as approved
by the Gemini Program Office. Statements of work for the "Experiments Orders,"
written by SSD personnel, were submitted to the Gemini Program Office.

Training, mission planning, test operations, and data collection were

responsibilities of the Manned Spacecraft Center, assisted and supported

See pp. 19-20.
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by Detachment 2. However, in actual practice the detaechment's project
officer performed the dual role of experiment management for both the
Manned Spacecraft Center and the Air Force.23
467’ One of the most difficult managément problems that emerged after
the military experiments began flying--beginniﬁg with the GT~-4 mission on
3 June 1965--concerned NASA's public information policy. According to the
original ad hoc study group report which set up the program, military experi-
ments were to be flown with the understanding that the results would be
handled as classified information. However, prior to the flight of Gemini 5--
which was scheduled to carry a number of photographic experiments--word
was received in Washington that Houston officials had decided not to withhold
information from the news media about them. Whereupon, a team of USAF of-
ficers--including Major Robert Hermann of the MOL Program Office--visited
theAMénned Spacecraft Center to review NASA's information planning for the
flight. They found space agency officials determined not to compromise
NASA's information policy of full disclosure. Although MSC officials agreed
to provide for special handling of photographs produced by the military
experiments, this arrangement was never implemeﬁted.
=€ The result was an upsurge of public criticism during the fliéht

of Gemini 5 on 21-29 August 1965. When information was released on the

DOD photographic experiments, "a hue and cry about NASA's peaceful image

vs the military spy-in-the-sky implications" arose.* Part of the trouble
according to Lt Col Wallace C. Fry, chief of the Space Experiments Office,

Headquarters AFSC, was Detachment 2's failure to brief the astronauts on

*See pp. 134-137.
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security espects of the experiments. "As it developed," he said, "the crew
of Gemini 5 apparently was not cautioned, and the astronaut who operated
the D-6 lens made comments over the space-ground radio about the superb
view and definition through the Questar telephoto lens. Also, post-flight
handling of the film was open to suspicion and speculation /fon the part of

the news medié7 probably due to poor planning on our part," It did not

take the Soviet Union very long to react and to accuse the United States

of using Gemini 5 "to carry out reconnaissance from space.” One result
of the outcry was the withdrawal of the D-6 experiment from its second planned

flightd2u (For a complete list of the DOD experiments, see Chart on the

_ next page.)

A= Despite thé above events, the cooperative DOD/NASA.effort proved
benefiéial to both agencies and was considered a success. Experiments D-1,
D-2, and D-5 clearly demonstrated the capability of man to acquire, track,
and photogréph objects in space and on the ground. Experiment D-3 showed
it was feesible to determine the mass of ﬁn orbiting object (in this case,
an Agena target vehicle) by thrusting on it with a known thrust and then
measuring the resuiting change in velocity. The mass as determined from
fhg experirent procedure was compared with the target vehicle mass as
computed from known launch weight and expendable usage to determine the
accuracy of the method.2

(C) ZExperiments D-4 and D-5 used two interferometer spectrometers and
a multichannel spectroradiometer to successfully demonstrate the advantage
of using manned systems to obtain basic celestial radiomet}y and space object

radiometry data. Experiment D-8 successfully produced data on cosmic and ;

—GENFIBENTIAL
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Van Allen belt radiation within the Gemini spacecraft. Experiment D-9 demon~-

strated the feasibility of using a space sextant in an autonomous navigation
system, the data comparing favorably with the accuracy of the spacecraft posif

tion computed from radar returns.

ey Experiment D-10 performed in an especially impressive manner on two
flights. This ion sensing attitude control system experiment proved pa£ti-
cularly useful during the flight of Gemini 12, after its fuel cells began
acting up. With the cells turned off to conserve power, the crew relied

upon the ion sensing control system and found it provided an excellent

indication of attitude. D-12, the astronaut maneuvering unit, was not completed
due to the inability of the astronauts to accomplish fhe tests on Geminis 9 B
and 12. Although carried on the Gemini 9, flight testing of the AMU was |
terminated when visor fogging ébstrucfed the Qision of the pilot during his
extravehicular activity.

—{&F Experiment D-13--run in conjunction with NASA's visual acuity expri-

ment (S008) -—confirmed that the flight crew could discriminate small objects

on the surface of the earth in daylight. Experiment D-14, involving UHF/VHF
polarization measurements, was not completed, although the experiment equip-

ment and techn;que was successfully demonstrated. Experiment D-15's image
intensification equipment was used for the first time on Gemini 11 ahd demon-
strated that, at night and under conditions with no moon, the crew could see
bodies of water, coastlines, and rivers under starlight conditions. Experi- !
ment D-16 was not completed because the Gemini 8 mission was terminated early
due to control problems, and pilot fatigue on Gemini 9 led to cancellation of

its planned use.26

o — - —— e
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The Manned Space Flight Committee

~6) 1In his letter to DDR&E of 23 September 1965, in which he expressed
NASA's desire to give full support to the MOL program, Dr. Seamans also
raised a question about future top-level planning of the manned space
programs of both agencies. He suggested that “"joint planning and monitoring
on the policy decision level" was needed and he proposed to Dr. Brown that
they meet to discuss possible methods of éonducting such reviews. Dr. Foster
(Brown's successor as DDR&E) welcomed Seaman's suggestion and agreed to a
meeting on the éuestion of “coordination of our activities at a level which
can determine policy."27

(U) From this meeting, held in mid-October, and discussions of their

staffs, emerged a tentative plan to establish an informal six-man DOD/NASA
committee to review and solve manned space flight problems "not solvable
by any other level." The committee, they agreed, would also serve to assure
Congress that they were working closely together in the Gemini, Apollo
Applications, and MOL areas. General Schriever, however, had been attempting
to establish a close personal working relationship with Dr. Mueller and
felt that the proposed committee would undercut his current effort. In a
letter to Secretary Brown on 9 Hovember 1965, he expressed the view that
he and Mueller were “the appropriate level to resolve all problems except
mejor policy problems" and theré was no need for the committee., He asked
the Air Force Secretary's support for his current negotiations with Mueller
and "opposition to the committee arrangement."28 Secretary Brown, however,
felt that the committee would not interfere with Air Force management of

MOL since it would deal with policy rather than program coordination questions.

—GONFBENTIAL—
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(U) The Seamans-Foster discussionms, meanwhile, led finally to & plan
to create a "Manned Space Flight Policy Committee (MSFPC)" to supersede the
Gemini Program Planning Board established in 1963. The task of the new
committee was to coordinate the manned space flight programs of DOD and -
NASA, resolve matters which could not be resolved at a lower level, make
agreements involving top policy decisions, and facilitate exchange oF view-
points and information of importance. The formal agreement was signed in
January 1966 by McNamara, Webb, Seamans, and Foster. The latter twc vere
designated as Committee co-chairmen. Other members were Mr. Fink, OSD;

Dr. Flax, Air Force; and Drs., Mueller and Homer E. Newell, NASA.29

The Reconstituted NASA Experiments Bcard

_’LGQ' At the initial meeting of the new coumittes, held on 21 January,* .

one of the several topics discussed was a proposed revision oi the charter
of NASA's Manned Space Flight Experiments Board (MSFEE) to include DCD
membership. Thne space agency subseguently distrivuted & draft Memorandum
of Agreersnt on the proposed reconstituted Board and Dr. Flax solicitesd the
views of 3enerals Schriever and Evans as to the membership. The MOL Program
Director asked that he be a member, with Evans serving as his alternate.
This suggestion was accepted.3o

_Kk&) On 21 March 1966 Drs. Seamans and Foster signed the formal agree-
ment establishing a reconstituted MSFEB "to coordinate experiment programs
which will be conducted on DOD and NASA manned space flights," The Board
was charged with the fask of approving or disapproving experiments, recom-
mending experiments for assignment to specific flight programs, settinz

priorities, reviewing the status of approved experiments, etc. The DOD

*Attendees were Seamans, Mueller, Newell, Foster, Flax and Fink.

—CONFBENTIAL



NRO APPROVED FOR

RELEASE 1 JULY 2015 :

membership included Mr. Fink an3 General Schriever; their ealternates were
Mr. John E. Kirk, Assistant Director for Space Technology, 0SD, and
General Evans. NASA's representatives were Drs. Mueller, Newell and Mac C.

Adems ; their alternates, James C. Elms, Dr, Edgasrd M. Cortright, and

Dr. Alfred J. Eggers, Jr. 31

(U) Under terms of this agreement, before submitting proposed experi-
ments to the Secretariat for consideration by the Board, the sponsoring agency
was required to review them for scientific and technical merit and to establish

its own list of priorities. ¢

DOD Experiments for the Apollo Workshop

’JZ?Y As early as the spring of 1964 NASA had asked the Defense Department
whether, as in the case of Gemini, it might also be interested in providing
experiments for the upcoming.Apcllo spacecraft. In response to a reguest
from DDR&E, the Air Force studiei possible experiments and, at the clese of
1964 and in early 19¢5, submitted three: Radiation Measurements, Autonomous‘
Navigation, and a COo Reduction System. All three were approved by DDRXZE and
accepted by NASA, which assigned them to Apollo-Saturn (AS) flights 207 and
209.33 '

(U) While NASA was planning experiments for Apollo, it also was studying
_possible advanced manned missions to exploit the hardware being created
by the lunar-landing program. In 1965, following these investigations, it
outlined a pl;n for a series of post-Apollo flight missions "in earth orbit,
in lunar orbit, and on the lunar surface.” fhis follow-on Apollo Applications

Program (AAP) it estimated would cost $1 to $3 billion a year.
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(U) On 17 January 196€, during a meeting of the MSFEB which General

Evans attended as an observer,* one of the AAF “experiments" was outlined
by a NASA official. He described a "S-IVB Spent Stage Experiment" whose
purpose was to demonstrate the feasibility of providing a habitable, shirt-
sleeve environment in orbit using already developed hardware. An airlock
would be developed:
...using qualified Gemini flight hardware to allow docking

of the Apollo Command Service Module (CSM) with the hydrogen tank

of the spent stage of the S-IVB booster. Once docked, the airlock

unit will provide ingress-egress capability, life support, electrical

power, and the necessary environmental control required for pressuri-

zing and maintaining the S-IVB stage hydrogen tank so that astro-

nauts may work insidﬁ in a shirt sleeve environment during & l4-day

or greater mission.3

(U) The "spent stage" experiment was to be scheduled for the SA-209
mission in the last quarter of 1967. Listening to this presentation, it
occurred to General Evans that the early flight date might offer the
Air Force a unique opportunity "to design experiments, directly supporting
MOL development, to obtain information on crew activities in a large volume
orbital vehicle."3? oOn 21 March, at another meeting of the Board, he advised
the NASA members that the Air Force was studying the possibility of conducting |
MOL-oriented experiments aboard the orbital workshop. Dr. Mueller welcomed
the Air Force interest and said the Board would consider any experiments
1.3 : :

A&7 Following this meeting, the Vice Director, MOL, appointed an ad hoc

group to study and recommend experiments for the Apollo Workshop. The
group was chaired by Dr. Yarymovych and included representatives of the

MOL Systems Office, Detachment 2 at Houston, and AFSC's Research and

¥This was before the reconstitution of the Board.
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Technology Division (RTD) and Office of the Deputy Commander for Spacs.
During April 1966 the ad hoc group met twice and identified nine experi-
ments for consideration.37 Subsequently, it selected six to be flown in
the workshop: (1) Integrated Maintenance; (2) Suit Donning and Sleep
Station Evaluation; (3) Alternate Restraints Evaluation; (4) Expandatle.
Airlock Technology; (5) Expandable Structure for Reco&ery; and (6) Mciuler
Assembly for Antennas. The MOL Systems Office sponsored ﬁhe first three

experiments, and RDT's Aerospace Propulsion Laboratories (APL) the last

three. SSD's Detachment 2 was designated the Houston focal point and "manage-

ment interface" for coordinating and integrating the experiments into the
workshop;38

,éST On 25 August, Evans submitted a report to Dr. Flax on the pro-
posed experiments and recommended approval. He said they comprised a
worthwhile effort and would Enabie the Air Force to test specific MOL
equipment/crew relations in time to incorporate the results into the
MOL system, if appropriate, Evans estimated the cost of the three MCL
experiments at $3.0 million, and the three APL experiments at $1.92 million.
.On 19 September Flax approved the first five experiments, deleting the |
modular assembly for antennas experiment. He advised Evan; that the APL
experiments were approved, “contingent upon RID reprogramming internal
funds to support the effort." 39

’//LSTI That same day,vl9 September, the five experiments were submitted

to the Manned Space Flight Experiments Board and were accepted. At this
meeting Dr. Mueller announced that the Orbital Workshop was firmly committed

to AS-209, scheduled for flight in March 1968.1*O The next day Evans directed

—SECRET
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the MOL Systems Office to begin work on the experiments.* Several weeks
later the MOL Program Office forwarded descriptions of the five Air Force
experiments to NASA.b'l

—{&) In late October 1966, the MOL Program Office learned that NASA
was reconsidering its basic plan for launch of the workshop. Instead.of
a single launch, NASA planners now proposed a rendezvous mode involving~
the addition of the SA-10 flight. On 26 October Evans wrote to Mueller to
express concern about the effect the change might have on the schedule.
He noted that the Air Force's basic objective in preparing the MOL experi-
ments for the workshop was to test them "in sufficient time so that results
can be incorporated into the MOL development." A delﬁy in the launch date
beyond December 1968 would not allow sufficient time to make inputs from
these éxperiments into the MOL. He advised that, until he could evaluate
the impact of a schedule change, he was directing a delay in the award of
a contract for the experimen’t:s.,"lr2
—€3—In his response on 7 November, Mueller reassured Evans that the
planned NASA launch would remain on or very near the original schedule.
He said that while the space agsncy had not yet formally adopted a rendez-
vous mode for the workshop, it probably would do so since it would be
a superior mode of operation. Even so, he stated that the mission would
be Tlown "no later than July 19¢£" and he urged the Air Force to continue
its experiment development "at the maximum pace possible."h3

‘,LCT Several weeks later, at another meeting of the MSFEB at NASA head-

quarters (attended by Kirk and Evans), the space agency described an even

*The RID has some difficulty obtaining funds for the two APL experiments,
but these were finally provided ty AFSC reprogramming action.
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more ambitious Apollo Workshop plan, involving four launches. First, in
June or July 1968, NASA would launch AS-209 into a 225 nauticel mile orbit,
the payload consisting of the Apollo Command Service Module and Mapping
and Survey System. Five days later they would launch AS-210, unmanned,
which would put the Orbital Workshop (S-IVB tank) into a one~year orbit.
AS-209 would rendezvous and dock and the crew would enter and perform the

workshop experiments. Reentry would take place 28 days after the launch

_of AS-209. Three-to-six months later NASA would launch AS-211, maenned, which

would rendezvous and dock with the workshop. The crew would enter the tank,
this time for a S56-day mission. One day later NASA would launch AS-212,
unmanned, carrying an Apollo Telescope Mount, which would be tethered and
docked for use as a menned orbiting telescope.

—L63 During this MSFEB meeting, which was held on 21 November, the
Board approved seven scientific and technological experiments proposed by
NASA for earth orbital flizht, and one involving a lunar surface experiment.
NASA officials also reported on, and Kirk and Evans approved, a priority
listing of the DOD and NASA experiments for the workshop. Eight days later
Evans directed the MOL Systems Office to proceed with its contract for the
three experiments, aiming for a 30 June 1968 launch date.*S At the close
of 1966 ‘the following eight experiments were scheduled for flight aboard
NASA's Apollo spacecraft:

D-C08 -~ Simrle Navigation

D-009 - Radiation in Spacecraft

D-017 =~ Carton Dioxide Reduction System

D-0l8 - Intesrated Maintenance

D-019 - Suit Donning and Sleep Station Evaluation
D-020 -  Alternate Restraints

D-021 - Expandable Airlock Technology
D-022 - Expandable Structure for Recovery

—GONFBENTIAL
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AAP Use of Titan III/MOL Hardware

(u) 'Even as NASA was refining its "spent stage" experiment in early
1966, its post-Apollo proposals came under the scrutiny of the Bureau of
the Budget. Searching for ways to cut federal expenditures, the Bureau
requested NASA to consider several alternate approaches to a manned space
flight program, such as possibly using the Titan ITI-MOL system plus the
Saturn V-Apollo, or substituting the Titan booster for the Saturn IB at a
certain point. The Bureau also asked the question whether the entire MOL
system might not be used to perform the experiments NASA was planning for
the Saturn IB-Apollo system.

(U) The Bureau was not alone at this time in suggesting that MOL hard-
ware might be useful in the NASA program. In a report published on 21 March
1966, the House Military Operations Subcommittee complained about "unwarranted
duplication” between AAP and MOL and suégested that the greafest potential
savings "would come from NASA participation in the MOL program." It noted
that both NASA and the Air Force had talked about the possibility of
accommodating NASA experiments on a non-interference basis on MOL "but to
date little has been done to achieve this goal." Instead, the subcommittee
said, NASA was proceeding with 'a similar near-eartﬁ manned space project. . .
ghich will also explore the effects on man of long duration space flights

t

and the capability of man to perform useful functions in space." The House
unit urged the NASA and the Air Force to get together in a joint program
which it said would save "billions of dollars."“°

JAP#ZSAR) Meanwhile, DDRXE had learned of the Budget Bureau's request
to NASA to study possible use of Titan III/MOL equipment. Anticipating the

space agency would seek detailed information on the MOL system, Dr. Foster

“SPECIAL ACCESS REQUIRED" %
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on 11 iarch directed the Air Force to undertake a study to provide answers
to seven questions (which he provided) relating to NASA experimental use
of MOL hardware, to include cost estimates and schedule impact on the MOL

program.h7 Foster's request was the first of several submitted during the

next several months, which led to extensive studies by the MOL Systems Office.

On the basis of the Systems Office's initigl investigation, whose results
were presented to the MOL Policy Committee on 29 April.l966, Air Force
officiels concluded that MOL/Titan III hardware could handle the AAP experi-
ments, although certain costly modifications and other changes would have

L8

to be rade.
",487"However, it was not until mid-June that NASA approached DOD for
information. At that time it submitted an initial set of questions relating
to MOL equipment {other gquestions followed) duly forwarded to the Systems
Office for answers. By Séptember the MOL Systems Office had compiled and
the Air Force had provided the space agency "a wealth of technical and.
cost dsta" covering such matters as availabie payload weights and volume, -
electrical power, life éupport and environmental control based on the MCL
30-day ﬁaseline. In summing up this exercise, Dr. Yarymovych stated that
the in“ormation indicated that "payloads in the order of 13,000 pounds in
near-ezrth orbit at low inclination angles /launched/ from ETR could con-
ceivatly be supported by T-IIIM/MOL hardware subsequént to early 1970."
Further, it appeared there would be no impact on the current MOL program
by adding six more launches to the existing requirement, provided that the
Air Force received "a near-future go-ahead for such a program."ug
ke~ After reviewing over the voluminous Air Force data, NASA completed

its finzl report on "Apollo Applications Program use of Titan III-MOL Systems"

“SPECIAL ACCESS REQUIRED" — SEPRET—
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for the Bureau of the Budget. The report not surprisingly concluded that
"the introduction of either the Titan ITIM launch vehicle or the Titan
IIIM/MOL systems into the post-Apollo manned space flight program is neither
technically desirable nor cost effective, and it could jeopardize the
possible U.S. position in space by delaying by almost three years the low
orbital application of proven U.S. space technology." NASA forwarded a
copy of the report, dated 2 Novemver 1966, to OSD with a draft of a joint
NASA/DOD memorandum endorsing its conclusions. Before taking any action
on this memorandum, Dr. Foster resquested General Evans to critique the report.
.‘,Q?T’ On 6 December, after his staff had completed an intensive evalua—A
| tion of the NASA document, Evans reported the MOL Program Office's findings
to DDR&E. They were such "as tc cast substantial doubt as to the objectivity,
analytical thoroughness, and technical accuracy of the NASA report.” Evans
said that the report contained "undue bias against use of any hardware con-
figuration other than Saturn-Apollo.” Also, it took the position that the
NASA study was "a sequel tc and the converse of" the 1965 study on the pos-
sible use of Apollo systems for both NASA and DOD experiments, implying "a
jointly planned and conducted study by DOD and NASA," which was false. The
report further stated that the earlier study had indicated that Saturn/
Apoilo systems could be used, beginning in 1968, fo accomplish the DOD
objéctives assigned to MOL. Concerning this, Evans remarked that:

There is no doubt that technically, if given sufficienf résources
and time, Apollo systems could be used in MOL. Similarly, under the
same assumption, MOL systems could also be used in AAP. However, the
assessment of the desirability of use of one specific system hardware
in another program must consider all cost effectiveness factors, prin-
cipally those associated with performance, schedule, and cost. The

comment on last year's study is incomplete and is neither meaningful
por relevant,-0 ‘
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_[s) The Vice Director, MOL, consequently recommended that OSD “non-

concur" in the 2 November 1966 NASA report.
48> Dr. Foster agreed. On 10 December he advised Dr. Seamans that
]

he had reservations about the report in its "present form." Specifically,

he said, the report did not represent “a joint" study but rather was &
NASA study on data provided by DOD on Titan III/MOL hardware, He also
indicated there were other unsatisfactory aspects to the NASA report and
he said he was preparéd to discuss the matter during the next meeting of

the Manned Space Flight Policy Committee. Dr. Seamans accepted this sugges-
51 ‘

tion.
(U) NASA's worries about the Bureau of the Budget inquiry--and DOD's
position--were further exacerbated by the attitude taken by‘the President's
Science Advisory Committee. In December 1966 PSAC circulated a draft report
on "The Space Program in the Post-Apollo Period" which declared that:
....Before substantial funds are committed to the AAP plan to
modify Apollo hardware or to utilize the orbital workshops for
extended periods, a careful study should be made of the suitability,
cost and availability of Titan III/MOL systems for biomedical
studies of man for periods up to 60 days. NASA should also
investigate whether delivery of these components could be speedsd
without interference with the MOL program if additional funds
were contributed to MOL in the formative years of the program.

...Arrangements should be developed between NASA and the USAF toc use

the MOL Program as an importance source of data on the capabilities

of man for space missions lasting 1k to 30 days, in addition to

experience to be gained in early Apollo Applications missions.

(U) Secretary McNamara thought the PSAC report (published by the
White House in Februery 1967), a very fine job "which perceptively addresses
the important issues affecting NASA's future programs."” It led in early

19¢7 to a Defense Department proposal that a joint DOD/NASA study group

_SEGREF-
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be set up to look into the entire matter, beginning with "an examination
of the objectives of both Apollo Applications and follow-on MOL in low

earth orbit."”>

UNCLASSIFIED
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XIV. NEW FINANCIAL AND SCHEDULE PROBLEMS
1967 - 1968

’LjsbeRIAN) As noted, .ror the earliest days o7 the program Air Force
o=ficials ﬂad felt a sence of urgency about getting the MOL into orbit at
an early date. They were motivatéd in part by their experienbes with the
B-70 and Dyna-Soar program., wnizh had been dragged out interminably--main.y
due o lack of admini.tration .upport--until Iinaily cancelled. In both
case:, the Air Force rationale nad been disputed and neither was supported
by =ne White House. MOL on the other hand, had been publicly endor.ed by
Pre:ident Johnson and was a..izned an importent mi.sion--very nigh resolu-
tion photographic reconnaissancs. Still, Air Force o.Iicials _eit it
e.cenzial to geo a iaboratory vzaicle into orbit as soon as possiple.
Ther were con.equently pleased ~nen MOL entered Phase II enginesring develop-
ment in September lwcc and cthey 2ad additional cause Zor satizTaction two
mon=na: later when the Gemini B nsat shield underwvent a succe:is-ul te.t
iaunch irom Cape Kennedy. The .irst unmenned MOL launch was set Ior
April 1969 and the first mannei _light sor December 1900.¥

_{PS7DORIAN) Although enginzering development work got under way o:-

- ficially in the late summer and Zall of 1906, the MOL Systems Office at

the time was still involved in hard contract bargaining with the Associate
Conzractors. The problem was & Zamiliar one: the contractor ' cost estimates

and -hose of the Air Force wers millions of dollars apert. McDonnell, for

*This schedule constituted

a year's slip from the launch dates announced
by <he President in August 1Sc2

See Chapter XI.

DORIAN




NRO APPROVED FOR
RELEASE 1 JULY 2015

TP . cTegmy e
el olEm
example,(estimated its Gemini costs at $205.5 million for a fixed price,
incentive contract whereas the Air Force cffered $147.9 million. Douglas

requested $815.8 million to develop and build the latoratory vehicles (fixed
price incentive/cost plus incentive fee), the Air Force proposed $611.3

General Electric sought $198 million (cost plus incentive fee),

1

million.
the Air Force offered $147.3 million.
_L?SfDORIAN) With the government and contractors unable' to reach an
agreement, Air Force officials--with the approval of the MOL Policy Committee--
in late November 1966 adopted & new "negotiating stretegy." They directed
the MOL Systems Office to reoven competition for those systems not already
under contract and to halt the issuance of any further DORIAN clearances' <o
contractor personnel; This tcugh stance broke the dsadlock; by early
December, the contractors had substantially reduced their cost‘estimates
to bring them closer to the Air Force offers. On 4 Jenuary 1957--when
Dr. Flax summarized the results of these negotiations to Dr. Foster--he
would run approxi-

was thus able to report that total MOL development ccsts

mately $1.92 billion, a sum which included $295.0 million in "deferrals. 2

The FY 1968 Budget Crisis-

© Le=DORIAN) The December 1966 agreements with the contractors--ccm-
pleted to the handshake stage--were based on an understanding that OSD
would release all deferred fiscal year 1987 funds and that at least $+80
million would be provided the program in fiscal year 1968. The latter pre-

mise soon proved faulty. OSD--finding it needed huge sums to support U.S.

¥Items deferred included the data readout system, various spares, some test

activities, and manpower requirements to support “out-of-plant” or field test
operations for all of the contractors concerned.
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operations in Southeast Asia--notified the Air Force on 7 January that it

planmned to request only $430 million from Congress in new obligating authority

(NOA) for fiscal year 1968. This sum was $157 million below the amount the
MOL Systems Office estimated was its minimum requirement and $381 million
below the contractors' estimates.

//jS4ﬁORIAN) McNamara's decision meant that the Air Force would have to
renegotiate the prime contracts to reduce fiscal year 1968 fund requirements
to 5430 million NCA. On 15 February, in an effort to define a revised MIL
bazeline to fit the lower funding level, contractor and Air Force offiéials,
including Dr. Flax, convened é meeting on the West Coast. It became.eviient
during their discussions of ways to reduce the impact of the cut in funds
that there would be additional slippage in the launch schedule. At the end
of the conference, Dr. Flax dirscted the coniractors and the MOL Systems
0ffice to prepare new program schedules, using as their "Bogeys" the plan-

ninz figures of $500 million and $600 million NOA's for fiscal years 19¢8

.

ani 1069 %3

/}8‘ ORIAN) It was against this background that General Evans--soon to
be succeeded as Vice Director, MOL, by Maj. Gen. James T. Stewart**--summed
up "the current mess" and the “"Pearl Harbor'-type crisis facing the program.

In 2 memorandum to several aides, he reviewed various options they might

- examine in the future. One would accept 2 nine or 12-month program slip;

another would accept "a fund-governed program" tailored to $228 million in

*It was Dr. Flax's intention to reprogram other Air Force funds to meet the

fiscal year 1968 deficit.

*%Szewart took over on 27 March 1968. General Evans retired to join an
industrial concern.

DORIAN
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fiscal year 1967, $430 millicn in fiscal year 1968, "and whatever the
approved DOD figure is in FY 1959." Evans suggested MOL officials might
consider a possible fourth option: "...decoupling the optics from the first
manned flight with_[¥n§7 objective being to provide a more completely man-
ratéd system when the first flight-qualified DORJAN package becomes z=.va::.lafole,"’“'r
’LsﬁﬁORIAN) He also recommended the MOL Program Office attempt to resolve
several other issues, including determining the best approach to funding
future contracts (commitment versus an expenditure basis), obtaining a DX
priority for the program,* and reforming MOL management. This last subject
was a sensitive one to Evans. For many months he haé believed that existiﬁg
arrangements--which had blacz MJIL contract, development, management, and
financial actions being acccmplished by another Air Force activity--were
ineffective. "The present rznazement structﬁre," he said, "is incapable of

producing a well-integrated, well-managed large program such as MOL ., "%

March 1967 durinc a managemen: meeting attended by Dr. Flax, General Ferguson,
and other MOL officials at Andrews AFB. Systems Office personnel briefed

them on proposed fﬁnding ané schedule revisions which they had been examining

with the contractors. They aivised that, even if a 12-month schedule slip

was acceptable, MOL would regzuire additional funds beyond the $SOO/6OQ million

"Bogeys" proposed by Dr. Flax. If given only $480 million in fiscal year 1908,

*¥For many months Evans had sousht to obtain approval for assignment of a DX
industrial priority to the program. The request was never acted upon.

*¥#Gen Martin, previously opposed to Schriever's plan or integrated management, _
on 20 April 1957 agreed that “"division of management responsibility and authority!
on the basis of security is cotally unworkable." A major management reorganiza-
tion followed, which placed all black contracting under the MOL Systems Off'ice,
effective 1 July 1907. /Ttr (S-BYEMAN), Martin to Flax, Ferguson, 20 Apr 67,
subj: Management Responsibilities for the MOL Progrqgf
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they foresaw a slip in the first manned flight of at least 15 months. This
discouraging report was subsequently reviewed vy Drs. Foster and Brown, whc
asked that new guidance be sent to the MOL Systems Office. Future funding,
the Office was informed on 17 March, was to be on “a commitment basis" and,
for planning purposes, totals were not to exceed $480/$620 million in fiscal
years 1968 and 1969. The Systems Office was directed to prepare a papér on

the impact of those funding levels for presentation to Pentagon officials in

~ Washington in, April.6

aetia 1la
GAICTG 3

,éSfBORIAN) The MOL schedule was reworked by MOL Systems Office personnel.
They concluded that the 15-month slip in the fifst manned launch constitutez
"an optimum program from the standpoint of fund limitations" and wouldvease
development and hardware integration problems. However, even if funding was
provided on a commitment rather than an expenditure basis, they saw the pro-
gram requiring $518 million in-fiscal year 1958, On 15 April 1967 their con-
clusions were presented to a MOL management meeting attended by Flax,
Ferguson, Stewart, Bleymaier,* iartin, Berg, and others. Dr. Flax's response
was to challenge the cost estimates presented to him; it was his view that
the contractor's costs were probably inflated, "at least for the scope of
work as currently defined." He warned that the projected overall total MOL
program cost rise of about half a billi&h dollars, if correct, might be "ver
detrimental" to its future and he directed the MOL Systems Office to take

another look at its cost estim=tes.

*Bleymaier who officially took over as Deputy Director, MOL Program, on
1 July 1957, participated in various planning exercises during the spring
of 1957. He was, at this time, serving as Commander, Air Force Western
Test Range, Vandenberg AFB, Calif. :
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’LG%' The cost figures were subsequently reworked on the ﬁest Coast and
forwaried to Flax and Ferguson on 2 May by General Bleyhaier and Colonel Heran.
In their message, they stated flatly that the funding levels of $480/600 mil-
lion in fiscal years‘l968 and 1969 “"positively eliminate any possibility of
establishing a realistic 12 month slip program.” Furthermore, those-levels
placed in jeopardy their ability to meet a 15-month slip, particularl& if
there were additional delays in contract negotiations over the new schedule
and deciding on deferred items. They said that they had examined all pos-
sibilities and nothing could be further gained by efforts to hold the program
to a 1Z-month slip. "The only hope in holding the slip to 15 months," they
said, "lies in‘proceeding immediately with the negotiations of a 15-month

schedule slide." The contractors' "firm cost proposals,"” based on their

detailei analysis of a l5-month slip, indicated a two-year funding need for

$524 /617 million. Accordingly, the $480million fiscal year 1968 funding
limitation would produce a $il million deficit, Bleymaier and Heran further

statec chat:

If you entertain the possibility of placing increased emphasis
on those system elements that are critical technically and schedule-
wise, you will effectively reduce fund availability to continue the
orderly development of the total system. To date, we have proceeded
on a balanced funding approach with orderly development of inter-
faces and testing. To deviate would seriously impair the systems
approach. Expediting part of the system could not in any c¢ se reduce
schedule slip since other elements would be out of balance.

A& After reading this pessimistic report, Flax wrote to Stewart:
"There must be some schedule slip at which 1t is cheaper to stop some efforts,
but we are informed that this 1s impossible because 1t would preclude ‘orderly’

develooment of everything."? A-ter the two men discussed the situation,

General Stewart sent a message t0 the MOL Systems Office advising that a
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meeting would be held in Washington on 1l May "to attempt to reach some
understanding and agreement" on the program schedule and the "near-term

contractual actions to be taken." Tne Systems Office would have to justify

its unequivocal assertion that "all possibilities have been examined and
nothing further can be gained" toward retaining the objectiverf a first all-
up manned flight by the end of calendar year 1970. Stewart said that Dr. Flax

desired the Systems Office's views on "the maximum reasonable curtailment of

Martin and McDonnell work in FY 1958, short of termination, which would per-

mit the continuance of minimum essential engineering interfaces and the

maintenance of the minimum essential supervisory and technical teams for

ea.ch."lO

,L87’ Further, he stated that while he and Dr. Flax appreciated the
Systems Office’s desire to have an “orderly development of the total system"

and a balanced funding approach, the program "is now in a financial/schedule

constraint not of our making and is in for more jeopardy than I seem to have

impressed on you." If there was any feasible way in fiscal year 1968 to

work toward a first manned launch by the end of 1970, he said, "it must be

jdentified and pursued, recognizing its possible effect on ‘'orderly development

of the total system.'" For their information, Stewart provided them the

latest OSD planning NOA figure for fiscal year 1969--$56€1 miliion.tt
_,,%SfﬁoRIAN) This message épparently finally convinced both the con-

tractors and MOL Systems Office that $480 million was all that would be made

available in. fiscal year 1968. At the 11 May 1967 manegement meeting, they

agreed they could live with it. However, $480 million was still $50 million

shy of the amount the President requested from Congress. Dr. Flax indicated

that at least a portion of the sum ($10 million) would be obtained from Air
DORIAN : :
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Force internal reprogramming action and the balance sought from the congres-
sional éppropriations comnittees. Concerning the two alternative schedule
slips--12 or 15 months--Brown, Flax, and Stewart the next day--12 May--
decided to proceed with a “"compact 12" schedule, pointing toward the first
all-up manned flight in December 1970 and working against fiscal year 1058
ani 1959 "Bogeys" of $480/$6€1 million. Thz three officials agreed that the
Phase IT contracts and appropriate supplements should be signed as soon as
possible to put the program cn a sound basis. Instructions t5 this effect
went out to the MOL Systems Gffice the same day.'° On 22 May--after all
the contracts had been signed--the Department of Defense announced to the
public a total award of $855,072,74k to the McDonnell-Douglas Corporation®

for MOL engineering development work. The Douglas contract was for

$67k,703, 744 and covered work on the manned laboratory vehicle; the $180,%69,00¢

award to McDonnell covered preliminary design, development, and produqticn

of the Gemini B. On 29 May the contract award of $110,020,000 to General

Electric for MOL experiment integration work also was announced.
’S$2<DORIAN) Even as this important milestone was reached, OSD and

Air Force officials became increasingly concerned over the effects of the

" war in Southeast Asia on the DD budget. At a meeting of the MOL Policy

Committee on 1 June 1957, Secretary Brown mentioned the possibility the
Air Force would face severe cuts in its research and development funds.
General Stewart interjected that, based on comments mede to him during his

recent MOL briefing to the chairman and staff of the House. Appropriations

*During 1956 Douglas Aircraft ran into finencial difficulties. McDonnell
offered to merge with it and the corporate marriage was formally consum-
mated late in the year.
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Committee, he did not think Corgress would reduce the MOL budget request.
However, in reviewing for the Folicy Committee the status of the program,

he noted that overall program costs had risen to $2.35 billion.13

McNemara Visits Eastman Kodak

¢CE?<53RIAN/TALENT/KEYHOLE) During the summer of 1957 MOL officials began
planning a proposed visit by McNamara to Eastman Kodak. An orientation and
briefing on'sensor development and the overall program was scheduled. To
insure there would be no press coverage of his visit to Rochester, MOL .and
other security personnel made ertensive advanced preparations. One "cover"
action was release of a short news item to the fress stating that the
Secretary of Defense would be inspecting various military instellations
over several weeks. The actual flight to Rochester was to be made under
tight security wraps.

‘ MORIAN/TALENT/MOLE) Also, to help make a case for continuation
of the program, Colonel.Battle and MOL Program‘Office personnel prepared a
two-volume report, titled "Higz Resolution Photography," to be p£ovided the
defense chief. The report analyzed the results of all G-series of unmanned
reconnaissance satellite fligh:is and the expected MOL product. The best
photos from the KH—? missions, it noted, had resolutions of with
20 percent having resolutions ¢ more than 30 inches and 85 percent of all
photos beiné four feet or more in resolution. In the case of the KH-8--
still in the development phase--its photos were better then the mature KH-7
products. The report estimated that 93 percent of its photos would be
superior to 24 inches only about six percent of the time. On the other

hand. it declared that 99 percent of the MOL photos would fall in the better
DORIAN/TALENT /KEYHOLE -
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L catcoory end more than half would approach-

wouli be produced. The

clasé, while under ideal conditions better than
MOL report concluded, therefore, that the DORIAN system_would be about-

times as productive as photos in the -or higher class.lu

(PS7DORTAN/TALENT /{EYHOLE) McNamera's visit to Eastman Kodak took place

on 14 September 1967. Flying to Rochester with him were Drs. Foster, Flax,
Brown, and several others., During the flight he read tne MOL Program Office
report on "High Resolution Photography” and, as Stewart later remarked, "it

apparently was the convincer that we needed the product."” At Eastman

Kodak, after touring the facilities, and being briefed by various officials,

McNamara said that he had been concerned about the program, "particularly
since he had noted an increase of 50 percent since the original estimate."
He had wanted to assure himself on the status of the program., He commented
that the presentations were excellent, he had received the information he
required, and he thanked everyone for their éfforts.l5

,Q?SbeRIAN) The g=fense chief's visit seemed to have been a success.
But the MOL program was still short $40 million in 19¢€ funds. At a staff
conference on_28 Septermber 1967, General Stewart remarked that the program
faced "a real crunch." He said other R&D programs--such as the C-5A and
Minuteman III--were putiing a squeeze on the Air Force dudget and, with the
MOL Program expending funds at the $480 million rate, unless an addifional
$Lo million was made available "we might have to go unmenned." waever,
the Vice Director went on to say that he didn't think it would “come to this
because the Air Force is emotionelly committed to man in space."16 Despite

its commitment, however, it was unable to come up with even the $10 million

Flax had earlier hoped to reprogram., The fiscal year 1958 shortage consequently

came to $50 million.
DORTAN /TALENT /KEYHOLE
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/ﬁ;&fﬁbRIAN) At this juncture, both Dr. Brown and General McConnell

made informal requests to Chairman Rivers of the House Armed Services
Cormittee soliciting a $50 million increese in the DOD budget. They weres

turned down, however. One reason--cited by Mr. Earl J. Morgan, counsel ci a

House subcommittee headed by Representative Melvin Price--was that Dr. Foster
had testified that $430 million would be adequate to support the progrém..
Morgan also remarked that the Price subcohmittee was “tired of getting the
idiot's treatment” on MOL. A related resson, given by Mr. John R. Blanford,
Rivers' chief counsel, was that the tight security surrounding the MOL created
problems in the mein committee.t? The end result was that, when Congress
completed its work in October on the defense appropriation bill for fiscal
year 1958, the MOL was allotted only the original $L430 million requested Tty
the Precident in January. |

. ‘QPSCDOﬁIAN) The $50 million shortage required Air Force and contractér
officials to revise the schedule again. On 15-20 October, Systems Office and
contractior personnel met to discuss the problem. Their tentative conclusion
was the* an additional 12-week slip would have to be incorporated into the
program, pushing the first manned launch date into 1971. However, they
noted that even if another 12-week slip was accepted, the MOL contractors
would be put into "an unacceptably exposed financial position.” On 7 November
Stewart directed Bleymailer to develop an aﬁpropriate adjusted schedule
which would reduce or eliminate any contractor risk and which could be used.
as a departure point for fiscal year 19¢¢ and 1970 funding projections.18

DORIAN

s T e R

i il‘, e _"-_" P | 'i



NRO APPROVED FOR
RELEASE 1 JULY 2015

e L 2]
—5’1 _ ey E AR ,

% q ° & - P - 2’;1
R - e A LA SR

The Third Major Schedule Revision of 19€7

’§8{50RIAN) During iate November and early December 1967 the third
major program and s;hedule revision of the year got under way on tne West
Coast. On this occasion, the frustrated associate contractors aszed Air
Force officials to allow them to meet separately to devise a program which
would meet both the goals and financial constraints placed upon MOL funding.
The Air Force agreed, whereupon the contractors during the week of 30 November
through 6 December met at McDonnell-Douglas's Huntington Beach fecility. On
7-8 December, they submitted their revised MOL program to the Air Force
management. Surprisingly, they recommgnded only minor changes ani deletions

in program content, and proposed a schedule keyed to a first mannei MOL

" launch in August 1971. This schedule, which had the unreserved iniorsement

of all the major associate contractors, was based on the assumption that
fiscal year 1969 funding would total $661 million.t® On 8 Decemter a MOL
Program Review Council, chaired by Dr. Flax, approved the proposei rrogram
revisions (with some minor exceptions). Both the government and industry
were in agreement that they had a MOL plan which was “technically and
Tinancially sound” and promised to achieve all primary program objectives.eo
’LESZDORIAN) However, scarcely had this agreement been reachei than
Secretary McNamara--the very next day, 9 December--dispatched a memorandum
to Brown inquiring as to the feasibility of completing the program, at least
in the first phase, "without a man" and limiting funding in fiscal year 1969
to $400 million. This astounding memorandum quickly doused Air Force hopesl
On 15 December Dr. Brown forwarded to McNamara a lengthy reply, in which he
listed and discussed four alternative programs which might be adorted. They

~ DORIAN
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ranged from the current program to dropping man, to a severe stretchout of ;
the MOL schedule. After examining each in some detail, Brown stated it
was his opinion that they should proceed with the progran "as presently

constituted." He said: , ,

I believe the present MOL Program approach is worth the cost in
terms of assurance of meeting the resolution goal and returning a
worthwhile product &t the earliest reasonable date, plus the verifi-
cation and exploration of edditional manned reconnaissance contribu-
tions such as target verification, target selection, weather avoidance,

ete.

I therefore recommend, as a first option, that we fund the
present program in FY 69 at not less than $600 million. If that is
not possible, then the program should be funded at not less than
$520 million...in FY¥ 69 and the resulting 5-6 month additional
stretchout and incrszsed total cost of the program te reluctantly
accepted. We should do the latter only if we are willing to accept
the $600 million cost in FY 70 and perhaps that much in FY 71. If
we are not, we should terminate the MOL Program except for the Eastman
Kodak and General Electric efforts and define a new unmanned system...
In that situation arzproximately $400 million should be budgeted in
the black for FY 6¢.2L

‘,ésbeRIAN) Brown's “irst option--8600 million--was accepted by
McNamara and incorporatei intc the President's budget, sucmitted to Congfess ;
in January 1568. However, it would not stand up during the new year, &an
election year, which found the United States beset by more grim events than
it had experienced in several decades. First, on 24 January 1958, a bellicose
North Korea seized the U.3. intelligence ship, USS Pueblo, off the coast of
Wonsan in the Sea of Japzn, generating aﬁ international crisis leading the
President to call up of the Air Force Reserve. More importantly, in Vietnam
at month's end, the Communists launched a powerful Tet offensive which
carried Norfh Vietnamese and Viet Cong troops into the heert of the ,
country's major cities, including Saigon. Also, before & half year was .
out, President Johnson would announce his intention not to run for reelection,

Sen. Robert Kennedy and the civil rights leader, Martin Luther King, would be f
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assassinated, and riots would hit a dozen American cities.

’;ﬁﬁﬁoRIAN) All these events would eventually affect MOL directly
or indirectly. It was, perhaps, just coincidence which led General Stewart;
on 30 January 1968, to write to the Comptroller of the Air Force about 0L

program cancellation costs. He advised that all available funds would, be

the end of June, either have been spent or be needed legally "to cover
noncancellable commitments made on the part of the MOL contractors." He 3
reported special termination cost clauses had been included in all MOL con-

tracts and that--if the program was cancelled late in the fiscal year--certain

funds would have to be provided by the Air Force from sources outside the

program. He estimated such cost: would total $46.7 million if the program
was cancelled late in the fiscal year. He further advised that, while "no
such action is contemplated,” his memorandum's purpose was “merely to apprise

you of the possible impact of MCL on administratively reserved funds should

termination take place."22

llieﬂbORIAN) The Director o the Budget, Maj. Gen. Duward L. Crow, sub-
sequently replied that the Air Force had no specific administrative reserve

of funds for special termination costs. If additional funds were needed, he
" said, "adequate unobligated funds would be availaﬁlerwithin the applicable
apﬁropriation, even though reprogramming from other approved pfograms might

be necessary."23

CIA and State Department Cpposition

/(24D0RIAN) In early 1958 a new factor entered the MOL picture--the
growing opposition to the prcgsram of the CIA and State Department. On
14 Feobruary, during a meeting o the National Space Council--chaired by

DORIAN
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Vice President Humphrey--Ambassador Charles E. Bohlen of the Stais Department
askec whether MOL was worth $2. billion. He noted that the government had
spent "some $722 million on this project” and he suggested that a committee
be sev up to "study the need...before we'go any further." He added that
the system had never "been approved by USIB." Dr. Foster responded that it
was not the role of the U.S. Intelligence Board to approve programs but to
establish national intelligence requirements. He said MOL's value and
scope had been reviewed in detail and endorsed by McNamara, Schultze,
Vance, Brown and Hornig before the President announced his 1965 decision.
Further, he had personally re#iewed the program and felt it would be valuable
"to thne future reconnaissance requirement.” Foster suggested to Bohlen that
the Defense Department 5rief him in detail on the program; the offer was
accepted and a presentation made several days later.eu'
jzﬁzDORIAN) Bohlen's criticism was similar to that expréssei by
Richeri Helms, Director of the CIA. On.5 March 1968 he forwarded to
Dr. Toster a statement summarizing his views, which he suggested ke incor-
porated in a MOL Development Concept Paper¥* ODDR&E was preparing with the
assistance of Air Force officials. This CIA statement read:
Mr. Helms, Director o Central Intelligence, has reservations
as to the value of or better resolution photography for nationml
intelligence purposes. He recognizes that photography with resolu-
tions better than that obtainable by the GAMBIT-3.system would be
helpful but does not believe studies conducted to date shown that
the value of this increased resolution justified the expenditures

associated with the MOL Program. He has initiated a review of these
studies.

*The Development Concept Paper was a management device established by
McNamara in September 1967. Its purpose was to "document the full military
and economic consequences and the risks involved in each new major R&D
program."
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~AP2=DORIAK) The revieﬁ by the CIA was completed by mid-May 1908, at
which time Helrms forwarded a summary of its conclusions to Ambassador Bohlen,
Deputy Secretar; of Defense Paul Nitze, and the Director of thé Bureau of
the Budget. It declared that there was no doubt very high resolution MOL
photography "would make a valuablé contribution to intelligence, particularly
on detailed information relating to Soviet and Chinese weapons and programs.,”

Satellite photography wit resolution would help identify

a larger number of small items or features beyond existing capabilities.
It would increase U.S. confidence in identifying items “"we can now fonly/
discern" and weuld reduce the error of measurement of such itehs. Higher
resolutions also would improve U.S. understanding of some operating procedures
and construction methods at Soviet military installations and technical
processes and the capacities of certain industrial facilities.26
AP2DORIAN) But, despite all the above cited advantages, the CIA paper
concluded that no important agency estimates of Soviet or Chinese military
posture, weapon performance, or size and composition of forces would be
changed significantly by MOL photography. This conclusion, it said, was
based partly on the judgment that some of the nation's outstanding intel-
ligence problems were more likely to be solved by the acquisition of technical
information fror systems other than satellite photography. It noted, for
example, that "clectronic intelligence is needed for solving certain problems
critical to our estimates of the capabilities of surface-to-air ABM systems...."
Programs for the collection of such information were either under way or
were scheduled for operation "by the time the MOL is operational." In sum-
mary, the CIA report stated that, while there was no question that satellite.

photography with ground resolutions of would provide
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useful intelligence, the "pivotal question" remained whether such additional

intelligence was worth the costs.27

Trouble on the Congressional Front

_{B#=DORIAN) The CIA's arguments reinforced Bohlen's doubts and op-
position from the Bureau of the Budget, which had been unenthusiastic about
MOL from the start. In addition, Air Force officials saw the progfam
unde:miﬁed somewhat, perhaps‘inadvertently, before key members of Congress.
This occurred during an NRO briefing on 21 March 1968 for Chairman Mahon -of
the House Appropriations Committee and Congressmen Fraﬁk T. Bow and Glemard
P. Lipscomb. Representing DOD were Drs. Foster and Flax,- and
Col. David Carter of the Office of Space Systems, who made the formal pre-
sentation. Also in attendance were three CIA representatives. During his

presentation, Carter referred at one point to the development of GAMBIT 3

and declared that its design goal was ground resolution. The

system's current performance, he said, was level. At
thi:z point, Chairman Mahon remarked that the products looked so good that
"we ought to be able to slip the MOL.“28

_{@<DORIAN) After Carter concluded his briering, Dr. Foster sought to
éllay any doubts raised about MOL by the presentation. He explained to the
Congressmen that he had begun the November-December budget "scrubdown" with
the intent of reducing MOL funds to the $400 million level in fiscal year
1969, which he had thought was feasible. However, he had finally become

convinced that $600 million was the lowest level at which the DOD could

have a viable program. Concerning the resolution question, he reiterated

his belief that there was a need for MOL, that the product would

DORTAX
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greatly add to U.S. knowledge of many facets of Soviet and Cﬁinese military
capabilities. He also cited McNamara's view that the MOL system would be
extremely useful in en arms agreement role.29

ABZDORTIAN-GAMBIT) On 25 March, at a follow-up NRO program review with
selected members of the Mahon committée, Mr. Robert L. Michaels, therchief
staff assistant to the chairman, asked whether the intelligence community
had "indicated a requirement" for tie MOL program. Dr. Flax, the NRO Director
and a strong MOL supporter, replied it had initially but that there had been
a change with the change of the top leadership in CIA and OSD. Hs said
that when Mr. McNamara left office several weeks earlier, he had been
convinced "that there was a vital need for the MOL s&stem and the resolu-
tion that it will provide...." The MOL Program, Flax argued, was the only
one "in which a high resolution rsconnaissance system is being developed."
Further, he believed that "the present.resolution obtained from GAMBIT 3
system is not sufficient to do the complete analysis of the Tallinn Missile
System." When Michaels pointed cut that the MOL system would nct be availabl
for some time, Flax countered by saying that the United States wculd be
facing "other Tallinns in the future." At this point, Chairman ahon
specifically asked Foster and Flax if they were in favor of the OL system.
Both answered‘"Yes."Bo

/}S‘DORIAN—GAMBIT) Turning to the CIA representative, Mr. Carl Duckett,
Mahon asked about the agency's views. Duckett replied that Director Helms
had reservations "with respect to the value of the very high resolution in -
view of the cost of the system," that he was not opposed to MOL, but felt |
the time had come to study the system again to confirm the value of its pro-

duct versus the cost of acquisition. (The conclusions of this review,

DORIAN /GAMBIT
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completed in May, have bes=n noted above.) Toward the close of the meeting,
when the discussion turned to MOL's fiscal year 1969 funi requirements,

Dr. Foster remarked that the program was "not the softest spot in the DOD

budget "3t

,LSfDORIAN) Unfortunately, the financial pressures on the defense
budget continued to increese and directly affect MOL. In the spring of 1968,
before Congress agreed to pass the Revenue and Expendituie Control Act (the
surtax) as requested by President Johnson, it required him to cut $6 billion
from fiscal year 1969 government disbursements. Secretary of Defense Clark
Clifford, McNamara's successor, subsequently established a special project
aimed at getting the Department of Defense to absorb $2 billion of the

reduction. DOD's cost-reiuction effort seems to have stimulated the Congres-

sional Quarterly, a private publication which covered the activities of

Congress, to print an article on 28 June 1968 which declared that there wes
$10.8 billion in "fat" in the defense budget. Specifically, the Quarterl:-
homed in on the MOL progrzm as an area "ripe for cuts,” &nd declared the
time had come 'in this period of reevaluation o? nationel priorities and
objectives" to raise questions about that Air Force program.32

4BZDORIAN) Greatly concerned about possible severe program cuts,
General Stewart in early July 1908 met with a staff member of the Senate
Committee on Appropriations, Mf. William W. Woodruff. Tae Vice Director
explained he had no doubt that MOL would have to make its contribution to
the general defense budgecary cuts. However, he feared the amount of the
cut might seriously affect the schedule and total progrer costs. He
reviewed the extensive rerrogramming exercise which had reen conducted in
December 1967 and stated that, if the FY 1969 NOA was cut to $400 million, it

would be necezsary "to putlicly terminate the program and continue payload

DORIAN/GAMBIT .
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development in the black." In his view, he said, $520 million would be

the minimm figure at which the program "could remain viable." Stewart

also expressed particular concern over the possible "double jeopardy" the
program faced with regard to a Senate cut, followed by an OSD cut, to mee:

the $3 billion reduction goal. In response, Woodruff assured him the Senzte
cuts would be applied to the DCD quota and that Senator Russell could
probably hold the committee "to & reasonable reduction in MOL."33

_(8eDORIAN) Subsequently, Congress authorized an FY 1969 MOL appropriation

of $515 million, a figure acceptable to Foster, Brown, Flax, and Stewart.
Mopths before the bill was passed, the MOL Systems Office was directed tc
restructure the program “based on a NOA of $515 million in FY 1969 and $€00
million in FY 1970," ‘which wouid require another slip in the launch schedule.
On 15 July the MOL Systems Office convened a four-day conference of the
associated contractors to once again readjust the prograz and schedule tc

fit the reduced funding. An observer, Lt Col Bertram Kemp, of the MOL Program
Office, noted "a considerable amount of demurral" from the contractors over
the schedule adjustments, which they apparently had not expected. In the end,
they agresed tc change the flight schedule to slip the first manned launch
" from August to December 1971, No changes were‘made in the program's technical
coﬂtent. The revised schedule was reaffirmed on 25 July at a meeting of con-
tractor progrem managers at Valley Forge, Pa..3]+

JBZDORIAN) By year's end, Air Force officials had successfully navizated

MOL through the financial shoals of 1968 and still had a program which they
considered viable. At this time, they were watching with interest the
activities of the new President-elect, Richard M. Nixon, as he undertook

to organize his‘administration. They were hopeful they would receive the
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support of the new Chief Executive, whose campaign literature had tledged

& strengthened military space program. At year's end General Stewart and

his staff were making plans to brief the new defense chief and hisz aides

and other officials who would teke office in early 1969.
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CONTROL SYSTEM ONLY

XV. THE PROJECT TERMINATED

_PB<DORIAN/GAMBIT) In late November 1968--just prior to President-
elect Nixon's snnouncement that Congressman Melvin R. Leird (Rep., Wis.)
would serve as his Secretary of Defense--a DDRXE ad hoc group compleﬁed
work on the MOL Development Concept Paper (DCP).* It addressed three cur-
rent "management" issues: should MOL be continued or terminated; if continued,
should the unmanned capability be cancelled; if continued, what level of
support should be provided in fiscal year 1970? The DCP reviewed the events
leading to project approval in 1965, the recent criticism voiced by Bohlen
and Helms and, in particular, the detailed CIA arguments contained in its
May 1968 memorandum to the effect that MOL was not worth the cost.t
/£$84DORIAN/GAMBIT) The DDR&E ad hoc group strongly disagreed with
the CIA assessment, It declared that MOL's very high resolution (VHR) photog-
raphy would "improve the accuracy and timeliness of performance estimates
of enemy weapon systems over that provided by HR photography produced by a
mature KH-8 systez." MOL, it said, would produce photos containing suffi-
cient detail to determine the performance characteristics, capabilities‘and

limitations of important enemy weapons. It also could provide intelligence

and contribute "to the monitoring of
any arms limitaticn agreement.” In periods of international crisis, it would

prove especially helpful. As a case in point, the group cited the Cuban

*See also p 264, MOL Program Cifice personnel worked with the group and
also participated in a study on "The Value of MOL and Very High Resolution
Photography." The conclusions of this study were incorporated into the
DCP. /Ttr (TS-DORIAN/GAMBIT/CORONA), Foster to Brown, 12 Dec 68/

DORIAN/GAMBIT /CORONA
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missile crisis of 1962, wher very high resolution photos were required by
the President "to provide the basis for verification of existence and
removal of strategic systems from the island."2
‘lgisfﬁbRIAN/GAMBIT) After discussing MOL characteristics and technical

aspects of the project, thg zroup addressed three options that might be con-
sidered by the decision-makers. (1) Terminate the program; (2) continue it
but terminate the unmanned version; or (3) continue the existing prozram
(both the menned and unmannsd versions), funding it in 1970 at levels of
$442 million, $417 million, or $342 million (which assumed another §158 million
would be added to each of the above totals for procurement support). .

__kPS=DORTAN/GAMBIT) After he had reviewed the DCP, Dr. Foster concluded
that the value of MOL photography to the Defense Department justified expen-
diture of the rémaining ccsz: to completion ($1.8 billion) and the estimated
annual follow-on operating cosis of $100~-$200 million. On i December he
recormendzd to Secretary of Defense Clifford that $575 million be "as low
as we should go in FY 70 funding and the unmanned option should nct be can-
celled at this time." The OSD Comptroller, R. C. Moot, approved Foster's
recommendation as did Deputy Secretary of Defense Nitze, on 6 December.
Dr. Hornig., the President's Science Adviser, also concurred in the recormended
$575 million MOL baseline program.S

-,JHBCDORIAN/GAMBIT) The CIA, however, stuck to its guns. On © December
1968 Director Helms wrote tc Nitze that his staff--after reviewing the DCP--
believed it conveyed "an overly optimistic assessment of the potential vﬁlue
of the very high resolution phctography anticipated from MOL." He said he
continued to feel that whilza "MOL-type photography would make a useful

DORIAN /GAMBIT
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contribution to intelligence," it was not of sufficient importance "to

justify the estimated cost."™

"L281DORIAN/GAMBIT) The Development Concept Paper and the study on
"Phe Value of MOL and Very High Resolution Photography" were among several
documents readied for,submission to the new 0SD team headed by Laird and
his deputy, David Packard, The other documents included an updated "MOL
Program Summary", prepared under General Stewart's direction, and two
éompanion papers, “Man in MOL" and "Mission Value"--the last discussing
the contributions very high resolution imagery could make to DOD decisions
and operations.5 .

‘,Q9=DORIAN) The outgoing Secretary of Defense--prior to the inauguraticn . |
of the Nixon Administration on 20 Janua;y 1969--approved thg‘assignment to '
MOL of a new, secondary mission--   :»f vf> ’ , o ;;  On 14

January, Stewart directed the MOL Systéms Officé "to proceed with the necessary

action to incorporate an"f-~§f G [ linto the MOL system...." Such a
capability was to be provided oﬁwé non-interference basiz with the primary i
MOL mission--earth reconnaissance--and no hardware modifications of the
flight vehicles were to be made. The Systems Office was authorized to pro-
ceed with pre-contract award actions to procure;i: - L_f - and
to conduct a limited competion between General Electfic, McDonnell Douglas,
and TRW, Inc.6 |

‘L$S¢DORIAN) After key members of the Nixon Administration were sworn
in--among them were the new Secretary of the Air Force, Dr. Robert S. Seamans, J:

and the new Director of the Bureau of the Budget, Robert P. Mayo--they were

scheduled for a series of briefings on various defense programs. In the
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case of MOL, Air Force officials originelly were gllotted only 20-30 minutes
to brief Deputy Secretary Packard, One of his staff members. Dr, Iven Selin
of 0SD's Office of Systems Anal&sis (a holdover from the Johnson Aiwinistration)
advised the new defense officieal that he did nqt believe MOL photography
was very significant to the Defense Department or, if it was, there were far
cheaper ways to get it. When they learned of this statement, Drs. Eoséer
and Flax* recommended to Mr. Packard that he give them ah opportuniiy to
provide hih a separate and more in-depth MOL review. He agreed and the
briefing was scheduled for Saturday, 8 February 1969.7

_LPB-DORIAN) The presentation on 8 February was made by General Stewart.
Sitting in on the briefing were Drz. Brown, Foster, Flax, and Selin; Mr. Moot
and General Carroll of the Defense Intelligence Agency. Both durinz
Stewart's presentation and the ensuing &icussion, Foster, Brown, Flsx, and
Carroll expressed‘favorablé opinions on tne value to DOD of the infcrmation
"derivable from very high resolution pho:ography" and strongly supported the
existing MOL program for that purpose. They concurred that very hiza resolu-
tion photography "is of significant value to DOD in [Eakiqg7 multi-zillion
dollar R&D and force structure decisions."” Stewart said that MOL wes the
best way to have a VHR photographic caparility at an early date and that
the Alr Force'had proceeded very deliberstely to insure very high cénfidence
in an operation;l system. He said that ihe program was “strictly dcllar-
paced" and that its status was such that "sizable dollars must be invested
in FY 70 and 71 to avoid grosé stretch-out, inefficiency and waste.” Packard's

reaction to this briefing was later repcrzed to MOL officials as being "reason-

ably faverable,"d

*Dr. Foster was retained by Mr. Nixon as DDR&E. Dr. Flax departed tc join the
Institute of Defense Analysis.
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,LTB=DORIAN/GAMBIT) However, two other important agencies--the CIA and
BOB--came forward with generally unfavorable or anti-MOL views. Based on
information obtained from the CIA, Mr. Mayo on 13 February 1969 submitted
a lengthy peper to Packard in which he questioned the value of MOL. photog-
raphy. He argued that othér unmanned systems--such as GAMBIT-3 and SIGINT
satellites--were or soon would be'providing all the necessary information
needed by DOD to make essential force decisions. He noted that the Director
of Central Intelligence had "seriously questioned" the benefits or value of

the MOL'sl ;fphotography "compared to that of the presen photog-

raphy of théwG-B....“* Mayo stated that improvements in the resolution and
orbital life of the "proficient G-3" made it "highly questionable that the
MOL's marginal improvement beyond an already impressive capability is worth
the huge cost."9

Momm/mmm) Assisted by the staff of the MOL Program Office,
CSD officials were given an opportunity to critique the Mayo paper and
counter its arguments. They remarked that, on a comparable basis, MOL would
te far superior to the G-3 satellites in detecting aircraft, missiles,

submarines, defense missiles, armed vehicles, and other enexy equipment.

*The tendency of officials to speak of a projected design capability in the
present-tense was a familiar problem. During a briefing at Eastman Kodak
in May 1969 given to a_visiting group, when a project manager spoke of &
GAMBIT-3 resolution of-without qualifications, Lt. Col. Daniel Lycan of
the MOL Program Office objected. Based on his complaint to the briefer,
an informal poll was taken of various members of the visiting group "to gee
what they understood would be the resolution., They answered-and then
- _The briefer then attempted to clarify the point that G-3 "was not now getting
. but this flgure was the design goal." Colonel Lycan, however, felt his
statement was not "a sufficient qualifier." /Memo for the Record (TS-DORIAN/
GAMBIT), by Col Lycan, 26 May 69, subj: Visit of EXTRAND Gp to EK§7 :
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They also stated that MOL photography would make a significant contribution
to policing an arms limitation agreement, that it hzd the potential to obtain
VHR photos of targets and arees during periods of intvernational crisis and

tension, and that it contribute to decisions on future force structures.lo

The Fight to Save the Program

_LPRTDORTAN/GAMBIT) Secretery Laird, meanwhile, had been scrutinizing
the last defense budget (totalling $80.6 billion) submitted.by President
Johnson, with the idea of reducing it by at least $3 pillion. In the
case of MOL, he tentatively decided to drop the unmanned vehicles 6 and 7
and replace them with an additional manned vehicle. This was expected to
produce an estimated saving of $20 million. On 19 February 1969 Stewart
forwarded information on Laird's decision--subsequently made firm--to Bleymaier.
"L231DORIAN/GAMBIT)Y The same day this message went out, OSD/BOB officials
met to review Mayo's paper on MOL and GAMBIT-3. Afterwards, Packard asked
the Air Force for additional information on MOL. Specifically, he wanted
financial data on various alternative MOL programs, including oné consisting

of only three manned flights, and a "sustaining program which would minimize

~FY 1970 funding." A week later, on 26 February, Secretary Seamans forwarded

information to Packard on four alternative MOL programs. In the case of

the "minimum sustaining” one, he noted that:

A program to minimize FY 70 funding might entail & 50 percent reduc-
tion in [?Q§7 work force,* new material purchases, etc. Approximately
$275-400 million would be required in FY 70 to maintain personnel compe-
tency and fast readiness. A delay of more than one year in development
prior to the first manned flight would result and total program costs
would increase more than $360 million.

*There were about 15,000 Associate Contractor personnel aboard at this
time, about 85 percent of the expected peak work force,

DORIAN/GAMBIT/UMBRA
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In order to maintain & capability to pick up the present
progrem pace at the beginning of FY T1, & smaller work force
reduction would be appropriate, new material purchases limited,
etc. Approximately $360 million would be required in FY 1970 for
this alternative. The impact would be a one year stretchout in
development prior to the first manned flight and & total program
cost increase of approximately $260 million.l

”’LTBCDORIAN/GAMBIT) As an alternative to the existing programs, Air
Force officials recommended a four manned vehicle program (dropping the un-
menned vehicles as already decided by Laird). Citing it as & "more clearly

" desirable" approach, Seamans said the four manned MOL program would protect
until December 1970--with minimum commitment of funds--"e continuing very high
resolution operational reconneissance capability in‘the 1970's, provide time
in which to carefully assess Other options, and sustain & minimum cost
development program leading to menned or unmenned operational systems." IZf
this course of action were to be adopted, Seaﬁans suggested thst OSD fund
the. program "at no less then $556 million" in fiscal year 1970.13

”STstﬁbRIAN/GAMBIT) 0SD responded favorsbly, apparently influenced by

former Congressman Laird, who hed previously criticized one of his predecessors
Secretary McNamara, for nbt putting enough resources into the MOL program. On

6 March 1969 Packard directed Foster to proceed with the four manned MOL rro-
gram as recammended, with funding of $556 million in FY 1970. The first

manned launch would take place in February 1972 and the fourth in Septembér

"'1973. This program was expected to reduce total MCL dQVElOFment costs by

approximately $200 million.l
(U) However, the decision did not stand up, due in part to a growing
révolt in Congress-fed by critics in the press énd university communities--

against the "military-industrial complex". Thus, & local publication,
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The Washington Monthly, published a lengthy article by & former DOD employee,

Mr. Robert S. Benson,* titled "How the Pentagon Can Save $0 Billion." His

article was placed into the Congressional Record on 26 February 1969 by a

vociferous critic of military spending, Representative John Brademas (D-Ind),
Benson's article led off with en attack on MOL, which he Geclared "receives
a helf a billion dollars a year and ought to rank dead last on any rational
scale of national priorities." The program he declared, was "a carbon copy"
_ of NASA's spacecraft operation and the only reason it was in the budget was
"because the Air Force wants a piece of the extraterrestrial action, with its
glamour and glory, and Congress has been only too happy to oblige." Bensoﬁ
recommended the program be terminated, thus saving the nation $576 million
in fiscal year 1970.15
(u) In addition to this public attack on MOL, the critics were out in
full cry against President Nixen's decision to proceed with devslopment of
a mciified'version of the Army's Sentinel anti-ballistic missile (ABM) system.
On 1= March he told a televised news conference that, instead of deploying
ABY patteries around the nation's cities as originally proposed by the Johnson
Administration, hé had decided that the defensive misgiles should.be located
to defend the Air Force's missile retaliatory force. This revised ABM pro-
grar, renamed Safeguard, became the focus of much anti-Pentagon sentiment in
and out of Congress. Members of the President's own party vowed to fight
passage of the authorization bill in the Senate.
’SysﬂDORIAN) Although the growing ABM debate dominated the news, General

Stewart--who had been briefing key members of the House and Senate on MOL

¥Benson served in the OSD Comptroller Office.
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during February and March--soon was made aware that it was not being ignored
by the critics. Thus, during a 5 March 1969 DORIAN briefing of Congressman
Durward Hall (Rep., Mo.), the Representative urged him to release more infor-
mation on the program. He expressed concern about the comments from Congress-
men "who have not been completely informed on the MOL Program" and thought
it might be “judged unfavorably by those who did not know its specific
purpose."l6 This unrest also reached certain important staff members, such
és John R. Blandford 6f the House Armed Services Committee, previousiy con-
sidered sympathetic. When Stewart during a briefing told him the cost of
MOL would increase to $3 billion by fiscal year.l973, Blandford remarked
that the United States "could buy the Kremlin" for that amount. If the MOL
was Strictly for reconnaissance, he said, he could not support 1,17
(2#7DORTAN) On the Senate side, members of the Armed Services Committee--
during another DORIAN briefing--quest:ioned of the value o:"-photography »
as contrasted with the capability of the KH-8. Stewart responded with an
effective exposition on MOL's very high resolution photographic capability,
and climexed his talk by showing them an excellenﬁ-photograph of a
Soviet submarine with its ballistic missiles exposed. An Air Force observer
later wrote that this photograph "did more than anything else...to wet the
eppetites of the members present for the MOL system." That is, it became
clear to them that additional resolution wés required to define the capabilities
and characteristics of the missiles. Unfortunately, another Senate staff
member, Edward Braswell--who was not present when the photograph was shown=-
later told Stewart that: "In my opihion what yoﬁ have to do is convince

people that-is essential, not just generally better but real gutsy
DORIAN
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examples of technical intelligence must be shown; an unbiased, objective,

well informed champion of MOL must be found.“l8

(U) There were many champions of the program in the Defense Department,
but no one who could counter the Congressional criticism of military expendi-~
tures. The majority leader of the Senate, Mike Mansfield, announced that
the Democrats were determined to cut at least $5 billion from the $77.6 billion
in the fiscal year 1970 appropriations requested by the President in his
revised budget.* Declaring that the fight to curb military expenditures
would not stop with a decision whether to deploy the Safeguard ABM system,

Senator Mansfield listed 15 different defense programs as "economy targets,"

one of which was the Manned Orbiting Laboratory.;9

Mayo Takes the MOL Issue to the President

(Z2ZDORIAN) Meanwhile, the Air Force learned that the Budget Bureau
would not accept Secretary Lairi's decision of & March to proceed with a
manned only MOL Program as final. It was the BOB's view that "the proper
decision is to terminate the whole program." During a meeting with budget
officials, Stewart sought to convince them--withouﬁ;success--that MOL photo-

better than GAMBIT-3.

graphic resolutions would be aprroximately
In reporting to Secretary Seamans on his meetihg; Stewart said that Mayo
planned to submit av"go no-go MOL Budget Issue" paper to the President .20
liﬂsﬂbORIAN) This news set off another round of OSD-Air Force paper

studies on MOL. While Stewart ccordinated with Mr. William Fisher of the I

*The Administration had cut $3 billion from the Johnson budget.
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Budget Bureau on the DOD portion of the EOB issue paper (required when a
decision on defense projects was sought from the President), Packard asked
Seamans to submit to him six possible FY 1970 MOL funding levels and
descriptions of the programs associated with each. On 24 March, Seamans
forwarded the information prepared by the MOL Program Office, He listed
the various possible options--ranging from a "Zero FY 70 NOA"~--which would
require MOL's termination before mid-April "to permit all termination costs .
to be paid" within the current fiscal year--to funding levels from $150 million
to $556 million. The Air Force Secretary pointed out that the MOL Program
was spending at a high rate and that major reductions would be quite wasteful.
"In my opinion," he said, "we should fund MOL at or neér the presently-
aporoved 2556 million level or terminate the program."21

/}j2<55RIAN/GAMBIT) Two days later, Stewart forwarded to Dr., John H.

McLucas, Under Secretary of the Air Force, a draft of the proposed BOB/DOD

issue paper to the President on MOL. In it, the Bureau argued that the

improved GAMBIT-3 system (expectedf resolution) would provide in fiscal
year 1972 most of the infcrmation bn important weapon system characteristics’
discernible through photography. As for DOD's claim that MOL could help |
police a :zirategic arms limitation agfeement, it stated that existing unmanned
syétems were capable of detecting changes in enemy weapon system deployments.

Further, it argued that the more subtle qualitative improvements in enemy

missiles--"such as accuracy/vulnerability (hardness, reliability and yield

and type of warheads)"--were difficult to discern, "even with photog-

raphy.uZZ
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"LE9=DORIAN/GAMBIT) BOB alsc challenged--on the basis of GAMBIT-3 ex-

perience--the Air Force claim that the MOL would "achieve its goal for best:

resolution of approximately-lf it failed, then "the improvement over

GAMBIT-3 would be even more marginal." The savings provided through MOL's
termination, it argued “"would provide additional flexibility in future
budgets to pursue other manned space projécts or new t&pes of intelligence
capabilities such as warning...." ThebBOB rationale again cited the position
taken by the CIA to back up its claim that, while MOL photogravhy would be
useful, it was not worth the very large cost involved.23 '
”SES’ﬁORIAN/GAMBIT) 0SD's rebuttal, which would go forward with the
BOB recommendation to the Pre51aent touched on many of the points pre-.
viously made. Among other things, it argued that:

MOL photcgrephy alcne will enable the production of nerformance
estimates of foreign weanon systems that are times more accurate
and 2-3 years sooner than Ircm current all-source intelligence,
Certain imporiant performance parameters and characteristics of
foreign weapans, systems, facilities and eguipment can te derived
with reasonable accuracy, timeliness and confidence fron VHR imagery
alone...

MOL photography will be of considerable value in any strategic
arms limitation agreement (along the lines of those now under dis-
cussion with the USSR) to provide very high confidence that the
Soviets either are adhering tc or violating -the terms of the Treaty,
and further to provide addi:tional technical intelligence on subtle
weapon improvements. The 1%2c2 Cuban missile crisis is illustrative
of the need for convincing evidence when the Pre51dent,was reluctant
to act on the basis of U-2 pnotographyg ’ e ’
but dldiact when,low-level reconnalﬁsance alrcraft .
= 0 | was secured....C

’/$8’DORIAN) Before this issue paper was submitted to Mr., Nixon, Secretary
Laird announced a further reductlon of the program's 1970 budget. On £ April
19¢9 he informed the House Commitiee on Armed Services that he was reducing

DORIAN/GAMBIT
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MOL's budget from $576 million to $525 million. vp careful review of the
work done to date,” he said, "has convinced us that a total of six launches
would probably be enough to accomplish all of the approved objectives. The
elimination of one launch will save $20 million. The remaining reduction of
$31 million will simply stretch out the program and delay the first launch
by two to three months ,"22

,L?SZDORIAN/HEXAGON) This decision, however, was soon made academic.

On © April--after reviewing the BOB/DOD Issue Paper with his budget chief--
the President decided to reduce MOL FY 1970 funding to $360 million. Mayo
passed this information along to Laird and also advised Helms that the
President also had decided to terminate the HEXAGON unmanned photographic
satellite development to save money.*26 The next day Dr. Foster requested
Stewart to prepare suitable material that he.and Dr. Mclucas might use during
a meeting with Laird or Packari on 1k April.

’jﬂB<DORIAN) On 11 April Stewart forwarded to McLucas a lengthy paper
prepared by his staff on the effect of a $360 million budget cut on the MOL
scheiule., It would delay the first manned flight as much as one year and
increase-total program costs at least $360 million and, in addition, would
reguire approximately $550 million to $575 million in fiscal years 1971 and

1972, If this proved unacceptable, Stewart suggested continuing work on the

" camera system only aiming toward a possible unmanned application. In this

case, he would need up to $20 million in fiscal year 1969 funds to terminate

*The HEXAGON system was initiated in 1964-1965 as a proposed replacement for
the CORONA search system and as a possible partial substitute for the GAMBIT-3
spotting or surveillance system. The CIA was a strong proponent of this
systemn.
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work on all MOL contracts except for the camera. Another $200-$300 million
would be needed in fiscal year 1970, depending on whether a decision would
be made to proceed with an unmanned system. Still another option was to
"terminate the entire program."” This would require up to $30 million in
additional funds to pay termination costs during the current fiscal»year.27
ljjﬁﬁﬁORIAN) In a separate attachment on MOL funding experiences and
the schedule slips, Stewart remarked that:
FY 1970 will mark the third straight year that MOL will have
been funded at a level $84 million or below program needs for a
reasonable development pace, and the third straight year that
development will have been stretched out and finances manipulated
on the premise that adequate funding would be available "next year."
To minimize past development stretchouts and their related net
increases in total program cost, the MOL Program has gradually moved
toward an expenditure funding basis, and the maximum non-critical
work (from a technological difficulty standpoint) has been deferred
as far as possible into the future. As a result, there is no

financial flexibility whatsoever in the program and the planned
future workflow balance can be described as somewhat marginal,

"£28<5ORIAN/GAMBIT/HEXAGON) The abcve material was subsequently reviewed
by OSD and Air Force officials, as well as other possible alternatives,
including melding the DORIAN and HEXAGON equipment into a single system.

They finally decided that a memorandum should be prepared for the President
in a final effort to save the manned system, The draft of this memorandum,
worked on by Drs. Seamans and McLucas and General Stewart, sought to make
the point that astronauts in a manned system would increase the likeiihood
of obtaining very high resolution photographs sooner, that targets would
be covered in a more timely manner, and tnat the United States would have

additional flexibility not practical in an unmanned system.29
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lﬁmsfﬁbRIAN/GAMBIT) As reworked toward the end of April, the proposed
Leird memorandum to the President--sent to Packard by Seamans--began:
Your expressed desire, as reported by Mr. Mayo, that we fund

MOL at less than the $525 million now requested of the Congress for

FY 1970 has resulted in our making & careful reappraisal oI the pro-

gram. I conclude that we either should fund MOL at & level commen-

surate with reasonable progress for the large amounts invclved, or

terminate the overt manned MOL program and continue only the covert

very high resolution (VHR) camera system toward future use in an

unmanned satellite....
A ‘/SQSfBORIAN/GAMBIT) Meanwhile, General Stewart--who had become gquite
pessimistic about prospects for survival of the program--began drafting
letters to be sent by Laird to chairmen of the House and Senate Armed
Services and Appropriations Committees announcing MOL's termination. He
also wrote draft letters to be forwarded for Senators and Representatives
from states that would be most seriously affected by termination.3t

lﬁmsfﬁaRIAN/GAMBIT/HEXAGON) While these activities were underway in the
Pentazon, Budget Director Mayo end his staff were writing their own memorandum
to the President urging that MOL be terminated. In this memorandum, which
Mayo submitted to the President on 21 April 1969, he recalled that Mr. Nixon--
before making his decision on the 9th (to terminate HEXAGON ané slow down
MOL )--had reviewed the option of "continuing the HEXAGON search system and
the cancellation of MOL." On reflection, Mayo wrote, there might be additional
reasons for reconsidering this option. "Politically,"* it might be desirable
i ' \

"to have the better performance of the HEXAGON search system to provide greater
assurance, for example, to members of Congress who would be mosti concerned

about our ability to police a strategic arms limitation agreement."” In terms

of added intelligence value, he said, "the MOL is the more guesticnable.

*Mayc's emphasis.
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Cancellation of MOL and continuation of HEXAGON would provide about the same
savings below the prgsently proposed programs, both in FY 1970 and over the
next five years, as your current decision."32
/jjﬂbeRIAN/GAMBIT/HEXAGON) In an attachment to his memorandum, Mayo
argued further that the urgency of achieving MOL objectives “"has never been
fully established." Therefore, he thought it would not be "a serious ﬁenalty
to the nation" to defer the first manned launch by a yeai or more ($-165
million) or to reduce the MOL effort to that of optics and payload vehicle
technology ($325 million). In this paper, Mayo listed comparative costs
between GAMBIT, GAMBIT-3, and MOL for each launch, which indicated that
each MOL mission would run about $150 million a yearAas compared to GAMBIT-3's
cost for each mission of $23 million. "The incrementel value of the MOL-A

resolution,” he concluded, "is not enough of an improvement over the present

spotting system (GAMBIT-3) to justify the additional cost."33

The White House Meeting of 17 May 19¢2

(U) Wnile the President reviewed these papers, there was & brief inter-
regnum in early May. But news that the program was in possible danger
reached at least one professional journal and members of Congress. On 5 May,

in a story headlined "Budget Cuts Threaten MOL Project,” Aviation Week reported

that: ‘“'New financiél digs into funding for Air Force's manned orbiting
laboratory (MOL) reconnaissance satellite are raising questions as to the
program's future as a whole. Dearth of funding as well as technological
progressAsince the project's inception could spell an end or severe readjust-
ment to the program...."3h The following day, during an appearance before
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the Senate Committee on Aeronautical and Space Sciences, Dr. Seamans commented

on MOL's financial problems. He said:

It is my view that the MOL...has been underfunded the past few
years. It is very difficult to run a program on a reduced budget
and still have it meaningful, and it is even more difficult when
the budgets are continually reduced to change the program to suit
the budgetary needs. I believe that if the funding is reduced much
‘below the present level, it would be very difficult to maintain
progress and to keep up morale and achieve any meaningful results.

So when this first came up after I joined the Department of
Defense, the question was, should we not reduce the budget below
President Johnson's level of $576 million. I raised the question,
should we not increase the budget.3
/LESCBORIAN/GAMBIT) Not long after, OSD advised Seamans that the President
had agreed to receive a personal briefing on the program at the White House
before meking his decision. On 9 May the Air Force Secretary met with members
of the MOL Policy Committee to review the entire program. Among those in

attendance were Dr. McLucas,iz fand Generals Ferguson, Stewart,

and Bleymaier, anq several'othefs.. Feréuson reported he recently had
directed a Board of Air Force officers--representing the best space management
talent he had available--to review the program.¥ Their concluéion, he said,
was that MOL "was ready to go but it lacked the dollars necessary to proceed
efficiently." Bleymaier, in a presentation of MOL's status, declared that

the program was almost completely defined, test results to date had met or
exceeded Air Force expectations, and that no technical or facility problems
stood in the way of launching the first manned vehicle in mid-1972. He
requested the Committee's support for "a firm commitmenth to.provide him

$525 million in fiscal year 1970 and $625 million in 1971.30

*Ferguson organized the Board in April 1969. The MOL Policy Committee Meeting
of O May was convened at hls request to hear the results of its review.
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’LEBfﬁoRIAN/GAMBIT) Under tne circumstances, Bleymaier's request was

entirely unrealistic. f later remarked that he didn't think

"anyone would give thé programig firm commitment for $625 million for FY 71
in the present enviromment." He pointed out that they had sought budgets
o7 over $600 million for a numﬁer of years "but the program had never made
it." Toward the close of the meesting, Dr. Seamans requested he be provided
copies of all the briefing gharts for his meeting with the President. There
would be no point in discussing vudget details at the White House, he said,
since his first job was "to save the program."37
ILESfBORIAN/HEXAGON) On 17 iay--a Saturday--Secretary Laird, Dr. Seamans,

ani General Stewart rode over tc the White House to submit to Mr. Nixon "the

counter-case to the BOB proposal to terminate MOL." Among those attending

this meeting were Mr, Mayo and an aide, and Dr. Henry Kissinger, the President’s

adviser on international affairs. Laird opened the session by stating he
believed responsible DOD officizls should have the opportunity to state their
cese to the President on difficult, complex issues, which was why Dr. Seamans
ani General Stewart had been called in. After this introduction, the Air

Force Secretary began his briefinz. He reviewed the historical events leading

"to Dyna-Soar's cancellation in 12¢3, the initiation of the MOL program,

andi thé two years of study which followed and led to President Johnson's
13¢5 go-ahead decision. He repcried about $1.3 billion had teen spent on
the MOL program to date, that ancther $1.9 billion would complete it, and
that about 65,000 people were involved in the program (including the
Associate Contractors and subcontractor personnel).38
/LnggORIAN/HEXAGON) Dr. Seamans described MOL's primary objectives

and showed the President a missiie picture montage to illustrate why very

DORIAN/GAMBIT/HEXAGON

HANDLE via BYEMNA.:

CONTROL SYSTEM ONLY W




NRO APPROVED FOR
RELEASE 1 JULY 2015

__-IOP_—SEGRET’ HANDLE via BYEMAN 289

CTONTROL SYBTEM ONLY

high resolution photograpny was needed to analyze weapon performance, He
stated VHR photographs would help the United States determine weapon system
performance and would be helpful during any future arms limitation arrange-~
ment made with the Soviet Union. He placed great emphasis on the activities
of man in MOL, noting that the astronauts could identify and select "high-
value" targets, fine-tune MOL equipment, read-out information to ground
stations, and interpret film processed aboard the spacecraft. In his
opinion, he said, ML had "more value than anything under consideration
by the President's Space Task Group,"¥

MORIAN/I‘ED(AGON) At the conclusion of his briefing, Dr. Seamans
commented that the cancellation of MOL would be a "bitter pill" both for
the Air Force and him personally to "swallow." If permitted, he said, he
would find $250 million somewhere in the Air‘Force budget to continue the
program. At.one point, Secretary Laird recalled that, while in Congress,
he had supported MOL and had once prepared a committee minority report
criticizing McNamara for not putting more money into the program. After
the formal briefing, the éresident asked General Stewart for his opinion.
The Vice Director, MOL, rssponded that if the United States should achieve
an arms limitation agreement with the Soviet Union, he, the President, would
be “"pushing us to accelerate MOL" and would want even higher resolution
vhotography to be sure tlie Russians were abiding by it;' As the conferees
walked out of the President's office, Seamans reminded Mr, Nixon that fiscal
year 1971 actually would te the peak year for MOL., Thne President replied

that he understood but the fiscal year 1970 was his irmediate concern.39

*Organized at the direction of the President in early 1969 under Dr. Lee A.

DuBridge, his science adviser, the Space Task Group wes directed to review
the nation's space programs and to recommend future programs.
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’jjefﬁgﬁlAN/HEXAGON) The presentation seemed to have gonme well and
there was some hope for a favorable outcome. Exactly when the President
made his decision is unknown. When he did, it was to accept Mayo‘s.recom-
mendation to terminate the MOL program and proceed with the HEXAGON project.‘
In deciding so, Mr, Nixon gpparently took into account Dr. Seamans' remark
that cancellation would be & great disappointment to the Air Force. To ease
the pain, the President arranged to addreés the Air Force Academy during
graduation ceremonies on 4 June 1969. His decision on MOL was still unknown
to the Air Force when, at Colorado Springs, he lashed out at cfitiés of the
military, denouncing “"the open season on the armed forces" and attempts to.
make them a "scapegoat.”" He also defended his current international policies
and criticized as simplistic the slogans of the "isolationist school of
thought" <hat "charity begins at home, let's first solve our problems at
home and then we can deal with the problems of the world." Such a policy,
he szid, would be disastrous for the United States. "The danger to us has
changed tut 1t has not vanished. We must revitalize our alliances, not
abandon them; we must rule out unilateral disarmament because in the real
world it won't work." Further, he went on, “the aggressors of this world
are not zoing to give the United States a period of grace in which to put
ovr Jdome:stic house in order--just as the crisis within our society canno*
be put or a back burner until we resolve the problem of Vietnam."4o
"iESTBORIAN/HEXAGON) Mr. Nixon's speech struck a responsive chord witain
the Air rorce and the other services. However, buried within his address

were also the following pertinent remarks on defense expenditures:

DORTAN/HEXAGON
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America's wealth is enormous, but it is not limitless. Every
dollar available in the Federal Govermment has been taken from the
American people in taxes, And a respomsible government has a duty
to be prudent when it spends the people's money.

There is no more justification for wasting money on unnecessary

military hardware than there is for wasting it on unwarranted social
programs. And there can bte no question that we should not spend un-

necessarily for defense....

_|PS7DORIAN/HEXAGON) The 3ay after this address, Dr. Foster phonea
General Stewart to advise that the President had decided to terminate the
ﬁroject, except for the "automscic" camera system. This news set in moticn
a series of actions to publicly end the program. On 6 June, Stewart passed
the news to Bleymaier and advised detailed guidﬁnce would be provided him.
The next day he sent Bleymaier instructions to terminate all work on the
Gemini spacecraft, the Titan IZT, and the astronaut space suit and to
cancel or reduce to a sustaininz level work under other contracts. Military
construction on the Vandenberz AFE lauﬁch facility was to be completed “to
the minimum practical extent and mothballed" but other consiruction was tc
be halted as soon as possible. Since a public announcement was to be made
on 10 June, after Congress was notified, Stewart directed Bleymaier to with-
hold information from the Systems Office staff until the close of the work
day, Monday, 9 June.ue

_PE"DORIAN/HEXAGON) Meanwhile, Col Ralph J. Ford and Lt Col Robert
Hermann of the MOL Progran Cffice staff--wofking with OSD personnel com-
pleted a series of announcements connected with the President's decision.
These included a press release on MOL's cancellation, sample questions and -
answers for the press, classified and unclassifiéd letters to chairmen of

key congressional committees, etc. A "termination scenario" was worked up
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as follows: (1) affected government officials would be notified informally;
(2) former President Johnson and Secretaries McNamara, Zuckert, and Brown
would be notified; (3) chairmen of congressional committees and individual
congressmen whose states would be affected would be informed; (4) MOL con-

tractors would be directed to terminate all efforts except covert camera

activities applicable to an unmanned system. After these steps were taken,

3

a press release might be distributed and a news conference held, if desired.?

)jﬂb{DORIAN) On 9 June Packard formally directed Dr. Seamans to:

...terminate the MOL Program except for those camera system elements
useful for incorporation into an unmanned satellite system optimized
to use the Titan IIID. Directions to MOL contractors should be issued
on Tuesday morning, June 10, at which time we will also notify the
Congress and make a public statement that MOL is cancelled.

Close-out costs for MOL, which I understand are approximetely
$75 million more than is now available to the MOL Program, should
be included in the unclassified FY 70 Air Force budget. An addi-
tional $175 million should be included in classified NRP portions
of the FY 70 Air Force budget. This will provide for development of
the camera system at a reduced pace, for competition for a new
spacecraft, and for possible initiation of system development
late in FY T0.

All future work on the camera and an unmanned system will be
part of the NRP. As a security measure, appropriate elements of
the MOL Project offices and the camera system contracts should be
transferred to the Air Force NRP Special Projects Offices at an
early date. Overt MOL activities should be phesed out in conjunction
with the closeout of MOL Program activitieSeea.”

_APSTDORIAN) The next day the classified and unclassified letters were
delivered to key Senators and Representatives and, shortly after, Packard
announced the termination to the press. On Capitol Hill, Secretary Laird
told several Congressional commitiees ‘that, "with the President's concurrence,”

he had decided to cancel MOL. He listed several reasons for the decision,

including the need "to either drastically cut back or terminate numerous

DORIAN /HEXAGON ' |

HANDLE via BYEMAN _—-T-DE—S'EGRH—

CONTRCL SYSTEM ONLY



NRO APPROVED FOR

RELEASE 1 JULY 2015 :
._T-QP-—S'EGR'E— HANDLE vie. BYEMAN 293
CONTROL SYSTEM ONLY

small but important efforts or one of the larger, more costly programs."
laird stated that "major advances have been made by both NASA and DOD in
automated technigues for unmenned satellite systems....These have given us
confidence that the most essential Department of Defense space missions
can be accomplished with lower cost unmanned spacecraft.” He also said:

T wish to make two final points for the record. It should be
clearly understood that termination is not in any sense an unfavor-
able reflection on MOL contractors. They have all worked very hard
and have achieved excellent results. Likewise, MOL termination
should not be construed as a reflection on the Air Force. The MOL
goals were practical and achievable. Maximum advantage was being
taken of hardware and experience from NASA and other Department of
Defense projects, and the program was well maneged and good progress
was being made. Under othﬁr circumstances, the continuance would
have been fully justified."?

(U) Few regrets were voiced in Congress over the MOL decision. One

Senator--Cannon of Nevada--was unhappy, however, and complained he had

1

difficulty understanding “"the logic of the Department of Defense,”" 1In one

breath, he said, OSD officials claimed the United States was in the greatess
mortal battle for survival--"a danger beyond any confrontation in our entire
history as a Nation"--and at the same time they terminate "the most advanced
surveillance system yet conceived." Noting that $1.3 billion had already
been spent on MOL, he declared that to "scuttle this high investment for
political expediency is unfair to the taxpayer and raises new questions
concerning our national security." 46 A trade journal editorialized two
.days later:
Someday the Department of Defense is going to find that it needs
a manned military equipped space station positioned so that it can
watch our adversaries 24 hours each day. We will spend billions for
unmanned space-based detection and monitoring systems and Earth and
space-based warning systems only to find that in the long run it will

be more economical and reliable to place manned systems in fixed !
synchronous orbits over viewing our adversaries.... ’
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(U) These opinions, however, were in the minority. The critics of
defense-expenditures were pleased to see & major defense program ended.
Alsc, the Administration apparently hoped that the decision would reduce
some of the opposition to the President's Safeguard ABM program.* Thus,
Secretary Packard--when he announced MOL's termination ét a Pentagon press
conference--suggested to the correspondents that its demise should satisfy
the need for furtner major reductions in the DOD R&D budget. Senator Thomas J.,
McIntyre, chairmen of the Senate Armed Services Subcommittee on research
and development, disagreed. The cancellation of MCL, he said on 11 Juné,
woull not avert Congressional efforts to make additional cuts in the depért-
menss $8.4 billion R&D budget. "At this point," he said, "I am not prepared
to zccept the idea that terminating MOL is enough economlzlng on research

1" .8

ané jevelopment.

*Mr, Nixon won Senate approval of his ABM plan by a margin of one vote, on
6 August 1969,
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(U) TFor military and civilian personnel closely associated with
the program, including the MOL astronauts, the project's cancellation
came as a distinct shock. Hopes, dreams, ambitions were suddenly dis-
rupted. The Associate Ccntractors, immediately affected, were faced
with the distasteful task of shutting down their MOL operations and
laying off workers.* MOL's termination sent employees scurrying arqund
to find new work as follcwing letter, from a young high school girl in
California, Susan Kasperien, written to the Secretary of Defense on

12 June, notes. Miss Kasparian wrote:

The MOL program hes been discontinued. I don't understand
why and how the government can do something like that--cancel
something which has “ezken years to start, that has taken so
much money to continue and time from men who could have been
more secure in another area of work. The past four years have
been a waste to ever; man involved in the MOL program. How
can the government say--gll right, no more, find something
else to do? I don't notice anyone cancelling the government.

It's not a very tleasant experience to be out of a job.
There's so much to werry about. My father is now looking for
a job, we may move, tecause of the now extinct MOL program.

He got up every morning at 6:30, sat behind a desk working for
the government, came home at 5:30 and started the cycle again’
the next day. For : hat" Nothing, nothing at all. He has
wasted his time, hiz e7fort and his intelligence on a whim

of the govermment. ZIvery single man and women is like my
father. What are they getting in return for this., The
satisfaction of completing a job? The guarantee of another
job in the same area. No, nothing--I don't understand what
happens to all these people?

...I can't ask you to change your decision, so I'm just
asking You--why?l

¥The grim news produced a headllne in the Wall Street Journal: "Mass
Layoffs Likely at McDonnell Douglas Over MOL Cancellation.”
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’/LngbRIAN) As Colonel Hermann of the MOL Prograr Office began
drafting a reply explaining the government's need to reduce federal
expenditures, portions of the project were already shot down. On 10
and 24 Jﬁne, McDomnell Douglas halted 21l Gemini B and laboratory
vehicle work at its St. Louis and Huntington Beach plants. On the
30th General Electric terminated work on the tracking mirror drive,
camera controls, simulator, and other équipment. Eastman Kodak halted
sensor R&D activity on the 30th.* The Martin-Aercjet General-United
Technology Center grour closed out all Titan IIIM work on 18 July.

.’/LsffoRIAN) By summer's end, contractor personnel assigned to

MOL had been drastically reduced. From 6,263 personnel on 10 June,
McDonnell Douglas cut its MOL staff to 369 by 30 September. General
Electric went from 2,628 to 304 workers, Eastman Kodak from 1,684 to
84, and the Titen IIIM group from 2,321 to 140, Militery and civilian
personnel in the MOL Systems Office declined from 266 <o 26. Eight of
the MOL astronauts wers subsequently reassigned to NASA, seven in

crew duty; the others returned to their services, In Washington, the

- MOL Program Office at the end of December 1969 consisted of two officers
one airman, and two secretaries, down from 25 personnel in June.2
Colonel Ford, named assistant to Dr. Seamans for MOL to handle final

" termination and close-out activities, toock charge of the Program Office
after General Stewart was reassigned to Headquarters AFSC as Deputy

Chief of Staff/Systems.

#0n 1 September 1969 the EK contract and related-activity were trans-
ferred to the Directorate of Special Projects. .
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MOL Program Costs

(U) On 10 June 1969, the day MOL was putlicly terminated, General
Stewart appeared before a House subcommittee to discuss costs of the
program since engineering development began in September 1966. -He
reported that $1.3 billion had been expended for MOL RDI&E and another
$46 million was used to purchase Sudden Ranch and build various facilities
at Vandenberg AFB. In addition, he informed the committee that the
Air Force would require an estimated $125 million in fiscal year 1970
funds to pay contractor termination costs. Consequently the total
overall cost of the MOL program would come to $1.54 billion.3

/}S‘ﬁORIAN) 0SD subsequently submitted to Congress a change in its
fiscal year 1970 MOL budget line item, reducing it from $525 million to
$125.3 million to pay the termination costs. This sum was to be used
for employee severance pay and relocétion reimpursement, settlement
expenses, and allowable post-termination activities such as contractory
inventory, hardware, and equipment disposition, and plant maintenance.

In mid-July, however, the MOL Systems Office advised Colonel Ford that
the contractors' initial claims totalled $137 .E million., On his instruc-
tions, the Systems Office rejected their demands for full fees and, by
December 1969, the sum required had been reduced to $128 million. Toward
year's end Dr. Seamans was informed thatva further reduction in their
closing costs was anticipated and that the $125 million fiscal year i970

appropriation would be sufficient to satisfy all MOL program,obligations‘F
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Hardware Disposition

/jszbRIAN) Along vith an orderly phase out of the program, the Air
Force initiated studies to identify MOL hardware of technology which
might be useful to various USAF agencies or NASA. At the request.of
Dr. Seamans, an ad hoc group--chaired by Dr. Yarymovych of the Office
of the Assistaﬁt Secretéry of the. Air FPorce for R&D¥--was formed at khe
end of June to do the work. The group held its initiél meeting in the
Pentagon on 1 July.* At a second meeting on the West Coast on 10-11 July,
Systems Office personnel and other officials briefed the grouﬁ on the
status of MOL hardwere and equipment and their possible future use.

During this second meeting, a plan for a final reéort was adopted and
various individuals were designated to write certain sections.?

//LES:DORIAN) Associaté contractors were invited to submit suggestions
to the ad hoc group fer aisposition or utilizatioh of MOL equipment and
technology. After their presentations were made in Washington on 24 July,
the greoup began work on the final report. It considered both the
unclassified and classified MOL equipment. Among the latter were the
tracking mirror control system, image velocity sensor, Bimat~0n-Board
Film Proce;sor, visual display projector, acquisition tracking scope,

and the mission simulator. One of the group's preliminary findings,

*Dr. Yarymovych had joined Flax's staff in 1968.

*In attendance from the MOL. Program Office were Gen Stewart, Col Stanley C.
White, Lt Col Donald L. Steelman, and Mr. Samuel H, Hubbard. Others pre-
sent were: Brig Gen Raymond A. Gilbert, AFSC; Brig Gen Louis L. Wilson,
SAMSO; Col R. Z. Nelson, Dir/Space, Hq USAF; W. C. Schneider, Philip E.
Culbertson, and M. W. Krueger, NASA; H. P. Barfield, ODDR&E; Lt Col Larry
Skantze. MOL Systems Orfice; and Capt. Robert Geiger, Office of Space
Systems,
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submitted to Secretary Seamans in a report dated 1 August 1569, was
that decisions on disposition of most of the classified MOL equipment
would have to await completion of additional studies, already begun.6
(U) 1In the case of the unclassified equipment, the group recommended--
and Dr. Seamans authorized--the transfer to NASA of the MOL Laboratory
Module Simulator (developed by McDonnell Douglas) and its specially
modified IBM 360/65 computer. This equipment would be used in the
space agency's AAP Workshop. Its original cost was approximately $30
million.

(U) Dr. Seamans also authorized the turnover to the Air Force Office

of Scientific Research (AFOSR) of one complete set of Computer Integrated

~ Test Equipment (CITE) and its SDS 9300 computer. This equipment, developed

by GE at a cost of approximately $7.5 million to check out the mission
payload module, would be used to support the Tanden Van De Graff accelerator
program at Florida State University's Nuclear Physics Laboratory. Two

other partially completed CITE sets were to be disposed of in a routine
fashion with their associated automatic data processing equipment.*

(U) The Air Force Western Test Range was given one of two sets of
Computerized Aerospace Ground Equipment (CAGE) and its two Sigma 8 com-
?uters. CAGE had been developed by Martin (at & cost of approximately
$6 million) as an automated control and checkout system for the Titan IIIM.

It would replace two existing leased Vandenberg Automatic Data Equipment

*These sets were subsequently transferred to the Army's Redstone Arsenal,
after Army officials indicated they could make good use of the equipment

‘and save $2 million in procurement monies. Zﬁemo (U), Hansen to Ford,

11 Dec 69, subj: Disposition of MOL Program CITE Equipment/
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systems in use at the AFWIR and save approximately $600,000 a year
in leésed costs. Sixteen remaining MOL computers were ordered reallocated
to support Air Force/DOD requirements.

(U) Dr. Seamans also approved the ad hoc group's recommendation
transferring to NASA the MOL astronaut feeding system, pressure suit
assemblies, waste management system hardware, and return the Gemini
equipment previously provided to the Air Force. Other MOL hardware and
technology--including fuel cells, attitude control engines, biotechnology
and certain classified experiments hardware and equipment--were to bé
transferred to various Air Force laboratories and R&D activities.?

/(,:Eeforim) On 29 September, after the ad hoc group completed its
study of possible usés of ciassified MOL equipment, Dr, Seamans approved
the turnover to the Air Force Avionics Laboratory of the image velocity
testing and sensor equipment, the Bi-mat On-Board Film Processor, visual
display projector, acquisiticn t;acking scope, and other items.8

/(%IﬁRIAN) Concerning the other classified MOL hardware and equip-
ment, Air Force and NASA officials over a period of several months studied

 their possible use by the Space agency. This effort began a&s early as

6 June 1969, the day after word of MOL's termiﬁation was passed to the
Air'Force, when Secretary Seamans met with space agency officials and
offered them any MOL equipment and technology that might be useful. Pre-
sent at this meeting were Colonel Ford and Samuel H. Hubbard, Chief of i
MOL's Plans and Technology Division (a NASA assignee). Arrangements
were made to brief space agency officials oh the DORIAN equipment. Sub- ;
sequently, NASA in September 1969 advised the Air Force it was strongly

interested in General Electric's Acquisition and Tracking System (ATS)
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and Mission Development Simulator (MDS) for possible use in the space
agency's earth sensing progrem. It also requested additional information
about Eastman Kodak's facilities and ;apabilities to build large optics

for its astronomy program. Mr. Hubbard arranged to accompany Dr. Henry J.

Smith and W, S. Schneider of NASA to Rochester for a briefing on the firm'§
technological advances.9
//LS‘SSﬁIAN) During the fall of 1969, in accordance with NASA's
expressed interest, a space agency contract was let to General Electric
and Itek (through Air Force channels) for a study of the application
of the ATS and mission simulator to the space agency's mission.¥* Col.
Lew Allen of the Office of Space Systems was designated as NASA's focal
point for the study., After NASA expressed interest in Air Force technical
rarticipation, Dr., McLucas on 23 December 1969 designated Headgquarters
AFSC and Col. Stanley C. White, former MOL Assistant for Bioastronautics,
as NASA's point of contact., Col, Benjamin J. Loret and Col. C. L. Gandy, Jr..
both formerly with the MOL Program, were named to assist Colonel White.**lo
/és-/DORIAN) Meanwhile, in August 1969 Dr. Smith and Mr. Schmeider of
NASA aécompanied Hubbard to Eastman Kodak, where they were briefed on the
significant advances the firm had made in sensor technology. A list of

MOL equipment that possibly could be used in NASA's astronomy program was

*The contract was dated 17 November.

*¥Dr. McLucas informed Dr. Newell of NASA that the Air Force retained "a
continuing high interest in the ATS and is enthusiastic about the possi-
bility that it may be flown in AAP. The objectives that we hoped to achieve
in MOL using this equipment remain valid and we would hope that scme if not
many of them could be accomplished in the workshop. /Memo (TS-DORIAN),
McLucas to Newell, 23 Dec 69/ .
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later provided them. Subsequently, at Hubbard's suggestion, NASA awarded
a study contract to Eastman Kodak (20 January 1970) to undertake a rigorous
analysis of what astronomical use could be made of MOL hardware. The
equipment, meanwhile, was stored at the Eastman facility pending NASA's
review of the study and its decision about a future approach.ll

(U) On 15 February, at the direction of Secretary Seamans, the MOL
Program Office closed its doors. The Systems QOffice was scheduled to
shut down on 30 June 1970. Thereafter, residual contractual matters were

to be referred to AFSC and all other MOL matters to the Office of Space

Systems for disposition.

Could the Program Have Been Saved?

)szOR:LAN) After MOL's demise, there was a post-morter within and
outside the Program Office on what steps might have been taken to save
the project. One view--strongly held by some individuals--was that the
Air Force managers had made a serious error trying to proceed with a full-
equipped, "all-up" MOL system. That is, they argued the program might
have survived if General Evans' suggestion of March 1966 had been pursued--
decoupling the optics from the first manned flight in order to fly the

"man-rated system" alone at an =arly date. If MOL had been flying, they

believed, it might have had a better chance of surviving.

ILS¢DORIAN) Another view--expressed as early as 1964--was even more
pertinent. As noted in Chapter IV, when General Bleymaier briefed the
Air Staff Board on 4 January 19¢+ on AFSC's pfoposed MOL implementation
plan, General Momyer expressed concern about "putting all the Air Force
man-in-space eggs in the reconnaissance basket." 'He recommended that
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other missions be examined. Unfortunately, the Air Force was unable to
come up with another mission it could sell to 0SD, As a result, during
the late 1960's, MOL got caught between the extremely tight defense budget
caused by the Vietnam war and the CIA/BOB arguments that unmanned recon-
naissance vehicles could do the job cheaper.

/QG{I)ORIAN) The cancellation of MOL ended an Air Force dream of space

flight that began in 1945, when General Hap Arnold spoke of the possibility

of "true space ships, capable of operating outside the earth's atmosphere."

After Sputnik, Air Force hopes and imagination soared, but its initial
plan of early 1958 to get a man into space " soonest" was scuttled six
months later with the creation of‘NASA. It then put its space flight hopes
into Dyna-Soar, only to see that program terminated in December 1963 by
Secretary McNamara.

IXS{BORIAN) Although the Defense Chief approved MOL as Dyna-Soar's
sucéessor, it took two years of paper studies before the Air Force was
given the green light in 19¢5. Unfortunately, 1965 also was the year the
United States sent military forces into South Vietnam to prevent that
country's tekeover by the Communist North. The cost of the Vietnamese war--
which incredibly became the longest war in America's history--contributed
directly to MOL's demise. MOL had the misfortune, as oﬁe observer put it,
"of reaching a peak of financial need for.full development and production
at a time when the war in Vietnam was draining off all available assets.,"

(U). During the summer of 1969--after hearing Dr. Seamans' lament -

before his Senate Appropriations Committee that.the decision to cancel MOL
had been reached "over the objections ofthe Alr Force, including the

Secretary'--Senator Russell remarked: "I can understand the decision to
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postpone, but I did not know we had totally cancelled all military manned
exploratory use of space. Because of what man is now doing in space, the

control, knowledge, and utilization of space may well determine the course

of future wars." Many airmen were convinced .that this was so.

(U) As the 1970's began, the Air Force had only the feeblest hope
that & new joint effort with NASA--to develop & "reusable" space shuttle
that could rendevouz with orbiting vehicles and return to land on earth
a la Dyna-Soar—-might.provide it with the opportunity to get in the

necessary "stick time" in space that it had sought for more than a decade.
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Ltr (C), Schriever to McMillan, 13 Nov 6k.
Memo (S), McMillan to DDR&E, 23 Nov 64, subj: MOL Program.

Memo (S), DDR&E to SAF, 17 Nov 6k, subj: Add'l Release of Funds
for FY 65 RDT&E on Titan III and Request for Program Stretchout.

5.
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12. Itr (S), Hg USAF to AFSC, 25 Nov 64, subj: Alternative Adjustment
Study of Titan III R&D Program; Ltr (S), Funk to Schriever, T Dec 6k,
subj: Brown Memo for SAF, 17 Nov 6h.

13. Memo (U), Flax to Zuckert, 12 Jun 64, subj: DOD/NASA Space Station
Coordination.

14. Statement by James Webb, 4 Mar 64, before Senate Cmte on Aeronautical
and Space Sciences, 89th Cong, 2nd Sess, Pt 2, 1965 NASA Authoriza-

tion, p 297.

15. Litr (U), McNamara to Webb, 25 Sep 6k4.
. 16. Ibid.
17. Ltr (C), Webb to McNamara, 14 Oct 6k.

18. Senator Anderson's remarks are quoted in Aviation Week, 7 Dec 6k,
p. 16.

19. Quoted in the N.Y. Times, 20 Dec 6k.

20. Memo for Record (S), Kermit Gordon, Director, BOB, 10 Dec 64, subj:
Manned Orbiting Laboratory (MOL Program 1966 Budget).

21, Ibid.

. 22. Msg ‘ 5931 (S-DORIAN), Lt Col Knolle to Lt Col Howard, 30 Sep 64.

23. TIbid.

2, Msgs Whig 1828 (TS-DORIAN), Stewart to Greer, 12 Oct 6#;_
6411 (S-DORIAN), Berg to Carter, 24 Nov 64.

25, Memos (U), Brown to Flax, 22 Oct 64, subj:  MOL Pre-Program De-
finition Phase Studies; Flax to Brown, 5 Nov 64, same subj; Ross
to DDR&E, 25 Nov 6L, same subj.

26. Atch 1 (S) to SSD Report, "MOL Growth Potential," Jan 65.

27. Ibid.

28. 1IDA Study S-185 (S), Review and Assessment of USAF/SSD MOL Pre-
Program Definition Phase Studies, Mar 65.

29. IDA Study S-179 (S), Simulation Aspects of the MOL Program, Jan 65.
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Chapter VII
Memo (S), Brown to McMillan, 4 Jan 65, subj: MOL.

Ibid.

Msg 7559 (S), SAFUS to SSD (For SSGS), info AFSC, CSAF, SSD,
8 Jan 65.

Msgs Whig 2.40 and 2241 (TS:DORIAN), McMillan to Greer, 9 Jan 65+

Msg —\TS-DORIAN), Martin to McMillan, 22 Jan 65; Whig 233k.
SAFSS to Col Ford, 22 Jan 65.

& (TS-DORIAN), Greer to McMillan, 30 Jan 65.

Memo (TS-DORIAN), McMillan to Brown, 5 Feb 65, subj: MOL Security
Guide.

Security Policies and Procedures for the DOD Manned Orbltlng
Laboratory, signed by Dr. McMillan, 19 Feb 65.

Ltr (C), Schriever to McMillan, 18 Aug 6k.
Memo (U), Col Schultz to Gen Ferguson, 25 Sep 6k, subj: MOL.
Ltr (C), Schriever to McMillan, 30 Oct 6k.

Memo for Record (S-DORIAN), Brig Gen Evans, 6 Jan 64, subj: Mtg
with Dr. McMillan on MOL.

Memo (C), Vance to McMillan, 7 Jan 65.

SAF Order No. 117.4, 18 Jan 65, subj: Spl-Asst for MOL Program Mgt.
Memo (U), McMillan to Seamans, 5 Feb 65. |

Memo (U), Zuckert to CSAF, 19 Jan 65.

Memo (C), Vance to McMillan, 25 Jan 65.

Minutes (S), Space Panel Mtg 65-3, 9 Feb 65.

Ltr (S), McMillan to Seamans, 8 Jan 65.

Ibid.
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Ltrs (S), Brown to Seamans, 11 Jan 65; Seamans to Brown, 21 Jan 65;
Brown to Seamans, 29 Jan 65.

Minutes (S), Mtg of NASA-DOD Study Team, 13 Jan 65.

Ltrs (S), Evans to Garbarini, 12 Feb, 26 Feb, 28 Feb, 1 Mar,
8 Mar, 8 Apr 65; Garbarini to Evans, 2 Mar, 10 Mar 65.

Ltr (S), Seamans to Brown, 17 Mar 65.
Minutes (C), E. N. Hilburn, MOL Study Cmte Review, 30 Apr 65.

Ltr (S-SAR), Seamans to Brown, 5 May 65; Interview, Berger with
Yarymovych, 25 Jul 67.

Minutes (C), NASA MOL Study Cmte Review, 12 Apr 65.

Excerpts, SecDef Press Conference, 23 Jan 65; DOD News Release
No. 52-35, 23 Jan 65.

Press Release, Decision on the MOL and Related Matters (n),
25 Jan 65. :

Mr. Teague's letter was dated 25 Mar 65. He also is quoted in
Lawrence J. Curran, "Committee Asks LBJ for MOL Ruling,” Missiles

and Rockets, 12 Apr 65, p 16.

Ltr (U), McNamara to the Vice President, 7 Apr 65.

Ltr (S), AFSC to Distributees, 24 Jan 65, subj: Request for Pro-
posals No. RFP SSD-04-695-151, MOL Sys (Prelim Design Study);
Minutes (C-SAR), AF MOL Policy Cmte Mtg 65-1, 25 Feb 65.

DOD News Release No. 113-65 (U), 1 Mar 65, subj: AF Selects Con-
tractors for MOL Studies.

6942 (TS-DORIAN), Greer to McMillan, 30 Jan 65.

Memo (C), McMillan to DDR&E, 22 Mer 65, subj: MOL Funds for Sus-
taining Contractor Efforts; Memos (C), Brown to SAF, 5 May 65,

subj: Approval of FY 65 RDT&E MOL Proj; Evans to SAF and Asst SAF
(R&D), 8 Jun 65, subj: MOL Funds for Sustaining Contractor Efforts.

Memo for Record (S), Douglas R. Lord, NASA, 12 Apr 65, subj: Mid-
Term Review of MOL Contracted Studies.

Msg Whig 3061 (TS-DORIAN), McMillan to Greer, 20 May 65.
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39. 1Ibid.
40. Memo (S), Evans to Dep Exec Asst to SAF, 4 Jun 65, subj: Status
Book for SAF (may Rpt); Memo for the Secretariat Record (S-DORIAN),
L Jun 65, subj: Proceedings of AF MOL Policy Cmte Mtg 65-2; Min-
utes (U), AF MOL Policy Cmte Mtg 65-2, 1 Jun 65.
41, Ibid. '
42. TLtr (U), McMillan to Schriever, 22 Jum 65.
43. See the 13th Report of the Cmte on Govt Operatioms, 89th Cong,
1st Sess., Government Operations in Space, 4 Jun 65.
Chapter VIII
1. Interview, Berger with Gen Evans, 29 Nov 67.
2. Memo (TS-DORIAN-GAMBIT), Zuckert to McNamara, 28 Jun 65, subj:
MOL Program. .
3. 1Ibid.
L, 1Ibid.
5. Memo (S-DORIAN), Hornig to SecDef, 30 Jun 65.
6. 7Ibid.
7. Memo (S-DORIAN), Hornig to the President, 30 Jum 65.
8. 1Ibid.
9. Memo (TS-DORIAN-GAMBIT), Schultze to Vice President Humphrey,
8 Jul 65, subj: ML, .
10. 7Ibid.
11. Cited in Memo (TS-DORIAN-GAMBIT), McNamara to the President,
24 Aug 65, subj: Manned Orbiting Laboratory.
12. Ltr (S), Rusk to McNamara, 16 Aug 65.
13. Cited in Memo (TS-DORIAN-GAMBIT), McNamara to the President,
24 Aug 65, subj: Manmed Orbiting Laboratory.
14, Interview, Berger with Col Battle, 9 Nov 65.
15. Memo (TS-DORIAN-GAMBIT), McNamara to the President, 2l Aug
65, subj: Manned Orbiting Laboratory.
16. Ibid.
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Tbid.
N.Y. Times, 26 Aug 65.
N.Y. Times, 29 Aug 65; Wash Post, 27 Aug 65.

Memo (U), Col J. E. Stay, Office of Information, To Asst
Sec Def (PA), 1 Nov 65, subj: Resume of MOL Letters.

The New Republic, 11 Sep 65.

N.Y. Times, 10 Sep 65; Missiles & Rockets, 22 Nov 65, p 17.

Memo for Record (S), Lt Col Daniel C. Mahoney, OASD/PA,
8 Sep 65, subj: MOL World Press Reaction.

Ibid.; Interview, Berger and Maj Hermann, 20 Oct 65.

NASA SP-L006, 1965 Chronology on Science, Technology, and
Policy, p 494,

Chapter IX

1. Memo (U), Col J. S. Chandler, Office of Asst Dep Cmdr for Space

10.

(MOL), AFSC, to MSF-1, SAFSL, 3 May 65, subj: Telecon w/Gen Evans;
Memo (TS-DORIAN), Evans to McMillan, no date, subj: Mgmt of the

MOL Program.

Memo (S-DORIAN), Evens to McMillan and Schriever, 5 Jul 65, subj:
MOL Mgt.

| co06 (TS-DORIAN), Martin to McMillan, 8 Jul 65.
Ltr (TS-DORIAN), Schriever to McMillan, 5 Aug 65, subj: MOL Prog Mgt.
Ltr (TS-DORIAN), Schriever to McMillan, 9 Aug 65, no subj.

Memo (TS-DORIAN), Zuckert to McNamara, 24 Aug 65, Tab A, Mgt of the
MOL Prog. ~

Ibid.

‘Memo (TS-DORIAN), Zuckert to Schriever, 25 Aug 65.

Memo for Record (TS-DORIAN), Col L. S. Norman, Jr., 28 Aug 65,
subj: Conference With Gen Schriever, 28 Aug 65.

Min (TSéDORIAN), AF ML Policy Cmte Mtg 65-3, 14 Oct 65; Secretariat
14 Qct 65.
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1l. Ibid.

12. Memo (TS-DORIAN), Evans to Brown, 19 Oct 65, subj: MOL Mgt.

13. Ibid.

14. Memos (TS-DORIAN), Col Brian Gunderson, Dep Exec Asst, OSAF, to
Gen Evans, 2 Nov 65; Evans to Flax, 3 Nov 65, subj: Status Report
on OSD Relations.

15. Memo for Record (S-Special Handling), prep by Gen Martin, 25 Oct 65.

16. Draft (TS-DORIAN), Oct 65, subj: Procedursl Considerations for
MOL Program Mgt (SAFSL BYE 37596-65)

17. Memos (TS-DORIAN), Stewart to Dr. Flax, 1l Oct 65, Stewart to Evans,
18 Oct 65, Evans to Schriever, 2 Nov 65.

18. Ltr (TS-DORIAN), Martin to Flax & Schriever, 12 Nov 65, subj:
.Procedures for MOL Program Mgt.

19. 1Ibid.

20. Memo (TS-DORTIAN), Stewart to Flax, 24 Nov 65, subj: MOL Management;
Interview, Berger with Stewart, 1 March 1968.

21. Msg Whig 3404 (TS-DORIAN) to Col Gerry Smith, 22 Jul 65;
Talking Paper for Gen Evans (IS-DORIAN), 16 Sep 65, subj: MOL Black
Finaneciel Procedures; Agreement, MOL Black Financial Procedures
(TS-DORIAN), 4 Nov 65, signed by Dr. Flax and Gen Stewart.

22, Agreement cited azbove.

23. Memo (TS-DORIAN), Evans to Asst SAF(FM), 17 Dec 65, subj: MOL
Financial Procedures; Memo (U), Leonard Marks, Jr., Asst SAF to
Vice CSAF, 18 Jan 66, subj: MOL Financial Procedures.

24. MOL Program Directive No. 65-1 (TS-DORIAN), 25 Aug 65, subj:
Management of the MOL Program.

25. Ltr (U), Col Brady to All MOL Personnel, 1 Oct 65, subj: MOL Organi-
zation and Structure; Memo (S), Col Brady, Asst Deputy Director, .
MOL, to Program Control Office, 28 Sep 65, subj: MOL Mgt Reporting
System.

26. Ltr (TS-DORIAN), Evans to Berg, 15 Oct 65, w/Atch Memo for Record
(TS-DORIAN), 12 Oct 65, subj: MOL Program Review #1, 28-29 Sep 65;
Memo (U), Schriever to Berg, 21 Nov 65, subj: Appllcation of 375 f
Series Mgt Procedures to MOL. : i
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27. Memo for Record (TS-DORIAN), 12 Oct 65, subj: MOL Program Review
#1, 28-29 sey 65.

28. Msg (S-DORIAN) 5008, Berg to Schriever, 7 Oct 65; Missiles -
and Rockets, 18 Oct 65, P 16.

29. Memo (C), Evans to McMillan, 19 Mar 65.
30. Ltr (S-DORIAN), Schriever to McComnell, 12 Jun 65.
31. Ltr (S-DORIAN), Schriever to McConnell, 25 Jun 65.

32. Memo (S-DORIAN), Evans to Blanchard, 1 Jul 65, subj: MOL Con-
tractor Selection; Memo (TS-DORIAN), Zuckert to McNamara, 24 Aug
65, subj: MOL Management.

33. Msg Whig 0001 (TS-Spl Handling), McMillan to Martin, 22 Aug 65.-

34, Memo (C), Evans to Flax, 1 Sep 65, subj: ‘Initiation of MOL Defi-
nition Phase.

35. Space Systems Division Government Plan for Program Management for
‘the MOL System (S-SAR), Aug 1965.

36. Memos (S), Flax to DDR&E, 10 Sep 65, subj: Initiation of MOL
Definition Phase; Brown to Flax, 20 Sep 65, subj: Approval of
(1) USAF FY 1965 RDT&E MOL Program; (2) USAF FY 1966 RDTXE MOL

Program.

37. Msg 9096 (S-DORIAN), Berg to Schriever, 19 Oct 65;
Memo (TS-DORIAN), Schriever to SAF, 8 Nov 65, subj: MOL
Monthly Status Report.

38. Memo (TS-DORIAN), Schriever to SAF, 8 Nov 65, subj: MOL Monthly
Status Report. )

39. Memo (U), Evans to Schriever, 19 Nov 65, subj: Status of MOL Sub-
contractor Support; Msg (U) SSML 00006, MOL SFO to OSAF, 22 Dec 65.

4LO. Memo (TS-DORIAN), Schriever to SAF, 12 Feb 66, subj: MOL Monthly
Status Report; p L.

41, Memo (U), Schriever to Berg, 4 Nov 65, subj: Policy Guidance
.. Regarding Selection of Subcontractors to Avoid Congressional
Criticism.
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Memo (S-DORIAN), Edwin H. Land to Donald F. Hornig, 18 Aug 65.

Ltr (S-DORIAN), Hornig to Brown, 24 Aug 65.
Msg Whig 0501 (TS-DORIAN), McMillan to Martin, 29 Sep 65.

Talking Paper for Gen Schriever, Oct 65, subj: Manned vs Unmanned
(in a Chronological Listing of An Annotated Bibliography, Apr 66);
Memo for Secretariat Record (TS-DORIAN), by Gen Evans, subj: Pro-
ceedings of MOL Policy Cmte Mtg 65-3, 1k Oct 65.

5. Memo for Secretariat Record, cited above; Memo (TS-DORIAN), Schriever
to SAF, 8 Nov 65, subj: MOL Monthly Status Report; Min (TS-DORIAN),
AF MOL Policy Cmte Mtg 65-3, 1h4 Oct 65.
6. Memo for Record (TS-DORIAN), Brig Gen Martin, 10 Nov 65, subj:
8 Nov 65 PSAC Recon Panel Discussion on DORIAN; Memo (TS-DORIAN,
Schriever to SAF, 9 Dec 65, subj: MOL Monthly Status Rpt.
7. 1Ibid.
8. Msg-93l2 (S-DORIAN), Martin to Flax, info Schriever, 12
Nov 65. '
9. Memo (TS-DORIAN/TALENT-KEYHOLE), Hornig to Flax, with Atch, 22 Nov 65.
10. Min (TS-DORIAN), AF MOL Policy Cmte Mtg 65-4, 30 Nov 65. '
11. Memo (TS-DORIAN), Schriever to SAF, 4 Jan 65, subj: MOL Monthly
Status Rpt.
12. Ltr (S-SAR). Berg to Evans, 28 Dec 65, subj: Information to Contractors
on MOL; Msg-9709 (S-DORTAN), Berg to Schriever, 29 Dec 65.
13. Msg Whig 4585 (S-DORIAN), Schriever to Berg and Martin, 30 Dec 65;
Memo (TS-DORIAN), Schriever to SAF, 4 Jan 65, subj: MOL Monthly
Status Report.
14, Memo (TS-DORIAN), Evans to SAF, 12 Feb 66, subj: MOL Monthly Status
Rpt; Min (TS-DORTAN), AF MOL Policy Cmte Mtg 66-1, 8 Feb 66; Memo :
(TS-DORIAN), Evans to SAF, 4 Mar 66, subj: MOL Monthly Status Rpt. i
15. Memo for the Record (S-DORIAN), by Gen Evans, 4 Jan 66, subj: Mtg i
with Gen Schriever on 29 Dec 66
16. Memo (S-DORIAN), Schriever to Evans, 17 Jan 66. )
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17.

Final Rpt on the Role of Man in the MOL; Evans to Director, MOL,
25 May 66, same subj.

18. Rpt on Man in the MOL (S-DORIAN), 25 May 66.

19. Ibid.

20. Ltr (TS-DORIAN), BOB (Schultze) to McNamara, 21 Mar 66.

21. Ltr (TS-DORIAN), McNamara to Schultze, 25 Mar €6.

22, Memo (TS-DORIAN), Foster to Flax, 6 Apr 66, subj: MOL vs A Wholly
Unmenned Sys Dev & Mission Comparison Study.

23. Msg Whig 5063 (TS-DORIAN), Flax to Martin, 8 Apr 66.

2L. Ibid.; Memo (S-DORIAN), Evans to SAF, 7 May 66, subj: MOL Monthly
Status Rpt.

25. Msg SAFSL (S-DORIAN), Schriever to Berg, 27 Apr 66.

26. Min (TS-DORTAN-GAMBIT), AF MOL Policy Cmte Mtg 66-2, 29 Apr 66.

27. 1Ibid.

28. Memo (TS-DORIAN-GAMBIT), Evans to Dep Dir, Defense Res & Engr (Stra-
tegic and Space Sys), 9 Aug 66, subj: Comparison of Manned and
Unmanned Versions of the DORIAN Sys.

29. Memo (TS-DORIAN-GAMBIT), Brown to DDR&E, 26 Aug 66, subj: Manned/
Unmanned Comparison Study.

30. 1Ibid.

31. Memo for Record (S-DORIAN-GAMBIT), by Dr. Yarymovych, 17 Aug 66,
subj: Briefing to PSAC on MOL.

32. Ibid.

33. Memo (TS-DORIAN), Worthman to Flax, 19 Aug 66, subj: PSAC Panel
Comments on the MOL.

34, Memo (U), Schriever to SAF, 31 Aug 66, subj: Manned Mil Missions
in Space.

35. Ltr (TS-DORIAN), McNamara to Schultze, 3 Oct 66.
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Memos (S-DORIAN), Col Norman to Vice Dir/MOL, 25 May 66, subj:
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Chagter XI

Memo (C), Evans to Schriever, 3 Nov 65, subj: MOL FY 66-67 Funding.
Schriever's written remarks are scrawled on this memorandum.

Memo (TS-DORIAN), Brown to McNamara, 4 Nov 65, subj: MOL Funds for
FY 67.

Memo (C), Fink to Foster, no date. Handwritten comment states this
memo was “"Given to John Kirk, 18 Nov 65."

Min (TS-DORIAN), AF MOL Policy Cmte Mtg 65-4, 30 Nov 6h4.

Msg (S-DORIAN), Whig 4467, Evans to Berg, 9 Dec 65, subj: MOL Repro-
gramming Alternatives.

Msg (S-DORIAN) 9709, Berg to Schriever, 29 Dec 65.

Memo' (TS-DORIAN-GAMBIT), Evans to Flax, 5 Jan 66, Subj: Talking Paper
for the MOL Prog, Tab T7; Atch to Memo (S—DORIAN), Evans to Schriever,
13 May 66, subj: EK Visit on 17 May, with atch, "Background Informa-
tion on EKC Schedule." :

Msg (S-DORIAN), Whig 4585, Schriever to Berg & Martin, 30 Dec 65.

Msg (S-DORIAN) 9783, Berg to Schriever, 6 Jan 66.

"Background Information on EKC-Schedule," cited in note 7 above; Msg
(TS-DORIAN /GAMBIT) , Martin to MOL Program Office, attached to Memo
(S-DORIAN), Evans to Schriever, 13 May 66, Subj: EK Visit on 17 May.

Msg (S-DORIAN) 9901, Col Smith to Flax, 19 Jan 66.

Msg (TS-DORIAN), Whig 4681, Flax to Col Smith, info Schriever & Berg,
2L Jan 66.

"Background Information on EKC Schedule," cited in note 7.
Ibid.

Memo (S-DORIAN), prep by Col Walling, 13 Apr 66, subj: Program Review,
MOL Systems Office, 2 Apr 66.

Msg (S-DORIAN) 0650, Martin to Flax, 4 Apr 66; Memo (TS-DORIAN),
Foster to D/NRO, 8 Apr 66, subj: Approval of Spl M.')L Facilities at EKC.

Memo (S-DORIAN), Norman to Evans, 5 Apr 66, subj: The Schedule
Problem, '
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Msg (S-DORIAN), Whig 5055, Evans to Schriever, T Apr 66.

Memo for Record (S-DORIAN), by Gen Evans, 4 Jan 66, subj: Mtg with
Gen Schriever on 29 Dec 65.

Memo (U), Berg to Evans, 8 Mar 66, subj: Cost Review Team; Msg
(TS-DORIAN), Whig 4897, Flax to Martin, 10 Mar 66; Memos (S-DORIAN),

Evans to Flax, 29 Mar 66, subj: Establishment of & MOL Cost Review
Team; (S-DORIAN), Flax to Evans, 15 Apr 66, same subject.

Ltr (TS-DORIAN), Martin to Flax, Schriever, 22 Apr 66, subj: DORIAN
Cost Estimates.

Mins (TS-DORIAN), AF MOL Policy Cmte Mtg 66-2, 29 Apr 66; Memo
(TS-DORIAN), Evans to SAF, 6 May 66, subj: MOL Monthly Status Report.

Msg (S-DORIAN), Whig 5230, Flax/Schriever to Martin and Berg, 29 Apr 66;
Mins (TS-DORIAN), AF MOL Policy Cmte Mtg 66-2, 29 Apr 66.

Memo (S-DORIAN), Evans to Schriever, 13 May 66, subj: EK Visit on 17 May
with Atch prepared by Dir/Spl Projects, "Discussion Points for EK Visit,"
and "Background Information on EKC Schedule."

Ibid.

Msg (TS-DORIAN), Whig 5296, Flax to Martin, Berg, Evans, 20 May 66.

Mins (TS-DORIAN-GAMBIT), MOL Policy Cmte Mtg 66-3, 20 May 66.

Ibid.; Msg (TS-DORIAN), Wnig 5301, Flax/Schriever to Berg and Martin,
23 May 66, subj: MOL Policy Cmte Mtg 66-3, 20 May 66.

-DORIAN). Whig 5033, Flax to Martin, 31 Mar 66: (TS-DORIAN), Whig
Bllto Martin, 14 Apr 66; (S-DORTAN)EEEREEI1023, Lt Col
/Randall, 4 May 66; (S-DORIAN), Evans to Flax, 11
Foster to SAF, 24 Jun 66, subj: Approval of FY 66

May 66; Memo (C),
RDT&E MOL Program.

Memos (U), Evans to Maj Gen D. L. Crow, Dir/Budget, 3 Jun 66, subj:
MOL Funding; (c), Foster to Flax, 30 Jun 66, subj: FY 67 MOL Funding;
(U), Evans to Schriever, 8 Jul 66, seme subject.

Memos (S-DORIAN), Schriever to SAF, 22 Jun 66, subj: MOL Program Plan
and Funding Requirements; (S-DORIAN), Schriever to SAF, 20 Jul 66, i
same subject.

Memo (S-DORIAN), Schriever to SAF, 22 Jul 66, subj: MOL Program Plan
and Funding Requirements. : _ '

Memo (S-DORIAN), Evans to Flax, 18 Aug 66, subj: Authorization for
MOL Full-Scale Development.
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34, Memo (S-DORIAN), Brown to Dir/MOL, 20 Aug 66, subj: Authorization to
Proceed with the Engineering Development Fhase of the MOL Program.

35, Msg (S), SAFSL 90871, Evans to Berg, 30 Aug 66.

36, Memo (S-DORIAN), Evans to Brown, 7 Sep 66, subj: MOL Monthly Status
Report.

37. Memo (S-DORIAN), Evans to SAF, 7 Sep 66, subj: Engineering Dev Phase -
of the MOL Program. .

38. Memo (S-DORIAN-GAMBIT), Evans to SAF, 7 Sep 66, subj: MOL Monthly
Status Report.

Chpater XII

1. Intvw, Berger with Maj Robert Hermann, SAFSL, 12 Sep 68. Memo (U),
Evans to Maj Gen T. G. Corbin, 2 Sep 66, subj: Appreciation to
Colonel William B. Armold.

2. Memo (S-DORIAN), Schriever to SAF, 7 Oct €5, subj: MOL Monthly Status
Report.

3, Memos (U), Evans to Brown, Flax, Schriever, Ferguson, 12 Nov 65, subj:
Request for MOL Briefing; Evans to Flax, 19 Nov 65, subj: Briefing for
Staff Members of House Mil Ops Subcmte on MOL Program. .

L, Memo (U), Brig Gen L. S. Lightner, Dep Dir, SAFLL, to SAF, et. al., 1+ Dec
65, subj: Hearings on MOL,

5. Memo for the Record (U), by Gen Evans, 16 Dec 65, subj: Intvw with
Mr. Peter Girardi.

6. Memo for Record (U) by Col W. B. Arnold, 20 Dec 65, subj: MOL
Hearings, House Cmte on Science & Astronautics, .

7. Memos for the Record (S-DORIAN), by Berg, 5 Jan 66, subj: Visit to
Congressman Miller; (U), by Arnold, 10 Jan 66, subj: Mtg with
Chairman Miller.

-8. Memo for the Record (U), by Arnold, 13 Jan 66, subj: MOL Hearings Before
House Cmte on Science & Astronauties; Memo (Cs, Col B. S. Gunderson to
Flax, 14 Jan 66, no subj. i

9. Ltr (U) Flax to Repr. Edward J. Gurney, 2 Sep 65; Aviation Week & Space
Technology, 6 Sep 65.

10. Rprt to the Congress from the President of the United States, 31 Jan <c,
on U.S. Aeronautics and Space Activities, 1965, pp 50-51.. :
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11. Orlando Sentinel, 4 Feb 6€.

12. Memo for the Record (S), by Col Arnold, 7 Feb 66, subj: MOL Hearings.

13. Ibid.

14, Jbid.

15. Memo for the Record (S), by Col Arnold, 8 Feb 66, subj: MOL Eearings.

16. Irid.

17. Ibid.

18. Itid.

19. Spece Deily, 15 Feb 6&.

20. Memo for Record (U), by Hyman Fine, Msl & Space Systems Div, Dir/
Budget, 10 Feb 66, subj: Congressional Inquiry Re MOL.

21. Ltr (U), Sen. Holland to Sen. Anderson, 10 Feb 60, in Hearings before
Senate Cmte on Aeronsutics and Space Sciences, 89th Cong, 2nd Sess,
Manned Orbiting Leboratory, p. 9.

22, Memo (U), Col Walter T. Galligan, Dep Chief, SAFLL, to Col Arnold,

11 Feb 66. )

23. Ltr (U), Col Jemes M. McGarry, Jr., Dir, Off of External Activities, Hq
AFSC, to Gen Schriever, 14 Feb 66, subj: Location of MOL at VAFB.

24, Msz (S-DORIAN)] §01L5, Berg to Schriever, 14 Feb ¢b.

25. Memo for the Record (S), by Col Arnold, 16 Feb 6o, subj: MOL Briefing
for the Florida Delegation., '

26. Ibid.; Memo (U), Lt Col Edgar L. Secrest, Jr. to Gen Corbin, 30 Mar 66,
Subj: Weekly Rprt on MOL. .

27. Ltr (U), President Johnson to Publisher Martin Anderson, Orlando Sentinel,
18 Feb 66, Anderson ran the letter in his paper on 25 February.

28. Msg (S) SAFSL 90483, SAF to SSD (For Berg), 15 Feb 66; Rprt (5), Ad
Hoc Task Gp, 15-18 Feb 66; Memo for the Record (S), by Col Richard
Dennen, 18 Feb 66, subj: ETR vs WIR Launch from MOL.

29, Hearings before Senate Cmte on Aeronautics and Space Sciences, 89th
Cong. 2nd Sess, Manned Orbiting Laboratory, pp 2-9.

30. Ibid. pp 10-13. For the unexpurgated version of Dr. Foster's statement,
See MOL Program Office Read File, Statement for the Record (S), 2k
Feb 66. - .
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31.
32.
33.
3k,
35.
36.

37.

10.
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Ibid. pp 11, 12.
Tbid., pp 35-36.

Ibido b P. 39.
Memo (U), Col B. R. Daughtery, Exec Asst, OSAF, to Flax, 11 Feb 66.

Hearings before Senate Cmte on Aeronautics and Space Sciences, p 39.

Ltr (S), Schriever to Gurney, 24 Feb 66; Ltr (U), Flax to Herlong, 2 Mer
66; Memo (S), Evans to Dir of Dev, 11 May 66, subj: Questions for Mil
Const Subcmte (Sikes), House &ppns Cmte; Ltr (U), L. Mendel Rivers,
House Cmte on Armed Services to Secy Brown, 1 Mar 66, Ltr (U), Brown

to Rivers, 14 Mar 66.

Memo (C), Col Arnold to Gen Corbin, 4 May 66, subj: Weekly Report
on MOL.

Chepter XIII

Memo for the Record (U), signed by Seamans 27 Jan, by Brown on 28 Jan &k,
subj: Gemini and Gemini B/MOL Program.

Ltr (U), Seamans to Brown, 7 Aug 6l4; Memos (U), Brown to McMillan, 1k Aug
64, subj: Gemini Spacecraft Production; McMillan to Brown, 15 Sep ok,

same subj.

Joint SZatement by'Secretary McNamara and Administrator Webb, issued
25 Jan 65. . :

Memo for the Record (S), by Evans, 9 Feb 65, subj: Mtg of 9 Feb 65.

Ltr (U), Seamans to Brown, 9 Mar 65; Ltr (C), Evans to Mueller, 15 Mar
65.

Memo for the Record (U-AF Eyes Only), by Evens, 18 Mar 65, subj: Gemini B
Procurement; Ltr (U), Seamans to Brown, 19 Mar 66; Memo for Record (c),
by Evans, 29 Mar €5, subj: Gemini B Procurement.

Ltr (U), Evans to Schriever, 30 Mar 65, subj: Acquisition of AF Gemini B
Spacecraft.

Memo for the Record (C), by Evans, 6 Apr-65, subj: Gemini B Management
Proposal.

Ltr (U) Evans to Brig Gen David Jones, Hq NASA, 8 Apr 65, w/Atch, "Manage-
ment Plan for Dev and Acquisition of Gemini Spacecraft for MOL."

Msg (U), SAFSL to BSD (for Schriever), 13 Apr 65; Ltr (U), Brown to

Seamans, 12 Apr 65; Memo for the Record (U), by Evans and Jones, 13 Apr
65, subj: NASA/DOD Relations on Gemini B/MOL.
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11. Msgs (U), SAFSL 63400, OSAF to SSD (SSH), 1k Apr 65; SAFSL 634L8, OSAF
to BSD (For Schriever), 1k Apr €5.

12. "Guidelines for the Dev of a Management Plan Dsfining NASA-DOD Relation-
ship for the Gemini/Gemini B MOL," signed by lueller and Ritland, 20 Apr
65; Announcement, Manned Spacecraft Center, undated, signed by
Dr. Gilruth, MSC Director.

13, Ltr (U), Seamans to Brown, 23 Sep 65.

1L. Ltrs (U), Schriever to Mueller, 24 Sep 65; Evans to Berg, 7 Oct 65, subj:
MOL Support to be Obtained.from NASA; Col Bracy to Evans, 25 Oct 65, same

subj.
15. Msg (U), Mueller to MSC (Gilruth, Matthews, Henry), 29 Nov 65, subj:
Transfer of Gemini Equipment to MOL; Ltrs (U), Mueller to Gilruth,

20 Nov 65; Mueller to Evans, 20 Nov 65; Memo (U), Maj M. C. Spaulding
to Evans, 30 Dec 65, subj: NASA Support of MOL.

16. Msg (U), SAFSL-6C-22879, Berg to NASA MSC (Lt Col Henry), 10 Mar 66,
subj: Transfer of NASA Gemini Equipment to MOL; Ltr (U), Berg to Gilruth,
26 Mar 66, subj: NASA Equipment Needed to Support MOL.

17. Memo for the Record (U), by Maj M. C. Spaulding, MOL Prog Office,
30 Mar 66, subj: NASA Gemini Equipment for MCL.

18. Ltr (C), Evans to Mueller, 6 May 66.
19. Msg (C), SAFSL 96372, OSAF to SSD (Evans to Berg), 3 Jun 66.
20. Ltr (U), Mueller to Evans, 7 Jul 66.

21. Ltr (U), Col Paul Heran, MOL Sys Office to Evens, 1k Dec €6, subj: Trans-
ferred NASA Equipment Costs.

22, Rprt (C) Preliminery Evaluation, Program 631A, Atch to Ltr (C), Col W. A.
Ballentine, Cmdr, Det 2, SSD (AFSC), to Evans, 13 Sep 66, same subj.

23. Ibid.

24, Ltr (C), Lt Col W. J. Fry to Gen Hedrick, Hq AFSC, 1 Dec 66, subj: Experi-
ments Management Relationship with NASA.

25. The summary of experiments is based on NASA report SP-138, Gemini Summary :
Conference, 1-2 Feb &7, Chpt 20, "DOD/NASA Gemini Experiments Summary,"
and Ltr (C), Lt Col Fry to Gen Hedrick, 1 Dec 56, subj: Experiments
Management Relationship with NASA. :

26, 1Ibid.

27. Ltr (U), Seamans to Brown, 23 Sep 65; Ltr (C), Foster to Seamans, 13 Oct i
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Ltr (U), Schriever to SAF, 9 Nov 65, subj: NASA/DOD Manned Space
Flight Relationships.

Memo of Understanding Between DOD and NASA Concerning the Manned Space
Flight Programs of the Two Agencies, signed by Seamans, Webb, Foster,
and McNamara between 9 and 1L Jan 66.

Min (C), lst Mtg, Manned Space Flt Policy Cmte, 21 Jan €6, by D. J. Fink,
0SD; Memos (U), Schriever to SAF, 25 Feb €6, subj: Manned Space Flt
Activities; Flax to Schriever, 14 Apr 66, same subj.

Memorandum of Agreement (U), signed by Seamans and Foster, 21 Mar S,
subj: Establishment of & Manned Space Flt Experiments Board (MSFEB) .

Ibid.

Chron (C), On-Board Experiments for NASA Apollo Program, atch to Memo
(C), Schultz to Flax, 12 Jan 65, subj: Policy on Approvel of Apollo
On-Board Experiments; Memos (U), Flax to DDRXE, 3 Mar €5, same subj;
Flex to DDRXE, 29 Mar 65, subj: AF Experiment on Apollo Flt; Fubini
to Flax, 9 Apr 65, subj: AF Experiment for Apollo. _

Min (U), MSFEB Mtg 66-1, 17 Jan €6.

Memo (S-DORIAN), Schriever to SAF, & Mar 66, subj: MOL Monthly Status
Report.

Memo (S-DORIAN), Schriever to SAF, 8 Apr 66, subj: MOL Monthly Status
Report.

Ltr (U), Evans to Cudr, AFSC, 6 Apr 4o, subj: DOD Experiments for NASA
S-IVB Orbital Lab; Memo (TS-DORIAH), Schriever to SAF, ¢ May 66, sutj:
MOL Monthly Status Report. .

Msg (U), SAFSL 84012 (Evans to Berg), 27 Jul 66; Ltr (S), Yarymovych
to Col W. A, Ballentine (Det 2, SSD), MSC Houston, 29 Jul 66, subj:
Transmittal of Program Plan re: AF Experiments for NASA S-IVB Workshop.

Memo (S-SAR), Evans to Flax, 25 Aug 66, subj: AF Experiments for NASA
S-IVB Workshop; Memo (U), Flax to Evans, 10 Sep 66, subj: Approval of
AF Experiments for NASA S-IVB Orbital Workshop.

Memo (S~DORIAN), Ferguson to SAF, € Oct 66, subj: MOL Monthly Status
Report: Summary (C), MSFEB Mtg 66-5, 19 Sep 66, prpd by Brig Gen Walter R.
Hedrick, 22 Sep €6.

Ltr (U), Col W. W, Sanders, MOL Prog Office to Mr. Haynes, Hq NASA,
et. al., 11 Oct 66, subj: Transmittal of NASA Forms 1138 for AF Experiment.
for S-IVB Orbital Workshop.
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Ltr (C), Evans to Mueller, 26 Oct 66; Msg (C), SAFSL 82424, Evanz to
Berg, 27 Oct 66.

Ltr (C), Mueller to Evan:z, 7 Nov 66.

Memo (C), Lt Col W. J. Ffry, DOD Representative, MSFEB Working Group,
to SCG, 25 Nov 66, subj: Summary of MSFEB Mtg 66-8, 21 Nov 66.

Msg (U), Evans to SSD (Berg), 29 Nov 66.

Twenty-third Report, Cmte on Government Operations, Missile and Space
Ground Support Operations, 89th Cong, 2nd Sess (Report No. 1340),
21 Mar 66.

Memo (U), Foster to Flax, 11 Mar 66, subj: Titan IIIC/MOL Studies.

Memo (S-SAR), Evans to Flax, 22 Apr 66, subj: Titan IIIC/MOL Capabilities
to Bupport NASA AAP: Mins (TS-DORTAN), AF MOL Policy Cmte Mtg 66-2,
29 Apr 66. _

Ltr (U), W.E. Lilly, Hq #ASA, to John E. Kirk, ODDR&E, 17 Jan 6¢; Memo
(s), Yarymovych to Flax, J Sep 60, subj: Data Provided NASA on the
Feasibility of T-III/MOL Support of NASA AAP. '

Memo (S), Evans to Kirk, ¢ Dec 66, subj: Coordination of NASA Apollo
Applications and DOD MCOL Program.

Memo (S), Foster to Seazsns, 10 Dec 66; Ltr (8), Willis H. Shapley,
Associate Deputy Adminis:rator, NASA, to Foster, 23 Dec 66.

Report of the President': Science Advisory Committee, The Space Program
in the Post-Apollo Perici, February 1967, pp 24-25. The final draft
of this report was circuizted in December 190o¢.

Ltr (U), McNamara to the Vice President, 7 April 1967.

Chapter XIV
Mins (S-DORIAN), AF MOL Policy Cmte Mtg 66-5, 22 Nov ©5.

Msgs (S-DORIAN), Charge 3790, Berg to Evans, 9 Dec 66; (S-DORIAN), Whig °
5972, Evans to Berg, 9 Dec 66; Memo (S-DORIAN), Evans to Flax, 19 Dec 66,

subj: Release of FY 67 Funds; Memo (S-DORIAN), Flax to DDR&E, 4 Jan 67,

subj: MOL Program Plan znd Funding Rqmt.
Memo (S-DORIAN), Evans tc SAF, 6 Mar 67, subj: MOL Monthly Status Rpt.

Memo (S-DORIAN), Evans tc Randall, Yarymovych, 5 Mar 67, subj: Mar 10
Mtg.
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Ibid.

Msg (S), SAFSL 9334k, Evans to SSD (SAFSL-1), 17 Mar 67; Memo (S-DORIAN),
Stewart to SAF, 5 Apr 67, subj: MOL Monthly Status Rpt.

Memo for Record (S-DORIAN), by Stewart, 28 Apr 67, subj: Mins, 15 Apr
MOL Mgt Mtg. .

Msg (C), SAFSL-1/38417, MOL Sys Off (Bleymaier & Heran) to OSAF (Flax
and Ferguson), 2 May 67, subj: MOL Program Schedule.

Handwritten note, Flax to Stewart, 3 May 67, attacked to above msg.
Msg (S-DORIAN), Stewart to Bleymaier/Martin/Heren, 5 May 67.

Ibid.

Memo for Record (S-DORIAN), by Stewart, subj: Min; 11 May MOL Mgt

Mtg; Msg (S-DORIAN), Whig 6437, Flax/Stewart to Martin/Heran, 12 May c7.

Min (TS-DORIAN), AF MOL Policy Cmte Mtg 67-1, 1 Jun 67.

MOL Program Office, High Resolution Photography, 7 Sep €7 (TS-DORIAN/
Talent Keyhole).

Memo for Record (TS-DORIAN), Lt. Col, James F, Sullivan, MOL Prog
Office, 25 Sep 67, subj: Secy McNamara's Visit to EK Company,

14 Sep 67; also EK Note, undated, subj: Important Comments Made
During Each Part of the Briefing, Doc F-022333-KH-00l.

Notes, MOL Staff itz (TS-DORIAN), by Berger, 28 Sep 67.

Memo (S-DORIAN), Stewart to Flax, 23 Jan 68, subj: MOL and House
Armed Services Cmte.

Memo (S-DORIAN), Stewart to SAF, 7 Nov 67, subj: MOL Monthly Status Ept.

Memo (S-DORIAN-GAMBIT), Stewart to SAF, 6 Dec ©7, subj: MOL Monthly
Status Rpt.

Memo (S-DORIAN), Stewart to SAF, L4 Jan 68, subj: MOL Monthly Status
Rpt. .

Memo (TS-DORIAN), Brown to McNamara, 15 Dec 67, subj: MOL Program.
Memo (C), Stewart to Comptroller, Air Force, 30 Jan 68.

Memo (C), Crow to Stewart, 16 Feb 68,

Memo for Record (S-DORIAN), by Stewart, 19 Feb 68, subj:'Feb 14 Space

Council mtg; Memo (TS-DORIAN) Kirk to Foster, no date; Memo (TS-DORIAN),
Foster to Flax, 1€ Feb 66, subj: Space Council Mtg.

DORIAN /GAMBIT S

AP




NRO APPROVED FOR
RELEASE 1 JULY 2015

(¥V)
W
(U8

25, Mero (TS-DORIAN/GAMBIT), Helms to Foster, 5 Mar 68, subj: Intel Rqmts
for the MOL Program. '

26. Ltr (TS-DORIAN), Helms to Bohlen, 15 May 68, w/copies to Nitze and
D/EOB also see Attached Memo, 15 May 68, subj: The Intelligence Value

of the MOL Program.

27. Ibid.

28. Me=o for Record (S-DORIAN/GAMBIT), by Col Ford, 22 Mar 68, subj:.
Cornzressional Contact with Chairman Mahon.

29. Ibid.

30, Meno for Record (S-DORIAN/GAMBIT), 27 Mar 68, subj: Congressional
Contact with Chairman Mahon, Rep. Frank T. Bow, and Glennard P.
Lipscomb, House Cmte on Appns.

3L. Ibii.

32, The article was reproduced in the Congressional Record, 15 July 1968,
p. 886330

33. Mero for the Record (S-DORIAN) by Col Ford, 8 Jul 68, subj: MOL
Briefing to Mr. Woodruff, Staff Member, Senate Cmte on Appns, 5 Jul 68.

34. Trip Rpt (S-DORIAN), Lt.. Col. Bertram Kemp, 22 Jul 68, subj: AF/Contractc
MOL Program Rescheduling Mtg; MOL Monthly Mgt Rpt, 25 Jun-25 Jul 48,
sucmitted (Bleymaier to Stewart) 5 Aug 68; MOL Monthly Status Ept,
signed by Stewart, 6 Aug 68.

Chapter XV

" 1. De- Concept Paper No. 59A, Manned Orbiting Lab (MOL), signed by
Foszer, 4 Dec 68.

2. JItii.
3. Ibii.; Ltr (C), Hornig to Nitze, 5 Dec 68.

Ltr (TS-DORIAN), Helms to Nitze, & Dec 68.

=

MOL Program Summary (TS-DORIAN), 2 Jan 70.

JStewart to Bleymaier, 14 Jan c9, subj:-

\Ji
°
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Memo (TS-DORIAN), Stewart to McConnell, 12 Feb 69, subj: MOL Briefing
to the Dep Sec Def,

Memo for the Record (TS-DORIAN/RUFF/UMBRA), by Lt Col K. H. Campbell,
11 Feb 69, subj: Eriefing to Mr. Packard on MOL and VHR Imagery
Issues; Memo (TS-DORIAN), Stewart to McConnell, 12 Feb 69, subj:

MOL Briefing to Dep Sec Def.

ILtr (TS-UMBRA), Mayo to Packard, 13 Feb 69, w/atch, "The Relative
Value of MOL for U. S. Force Structure Decisions." .

See Critique, atch to above ltr.

Msg (S-DORIAN 1018, Stewart to Bleymaier, 192107Z Feb 69.

Memo (TS-DORIAN/GAMBIT), Seamans to Packard, 26 Feb 69, subj: MOL
Prog Alternatives.

Ibid.

Memo (TS-DORIAN), I. Nevin Palley, Asst Dir (Space Technology) to
DDR&E, 10 Mar €9, subj: MOL Prog Alternative Decision.

15. Congressional Record, House, 26 Fet 69, p H12k9. The article was
also reprinted in tne Congressional Record, Senate, 12 May €9, p sk886.°

1¢. Memo for the Record (TS-DORIAN), by Col Ford, 5 Feb ©9, subj: MOL
Briefing, Congressmen Durward Hall, Rep., Mo.

17, Memo for the Recori (TS-DORIAN), by Col Ford, 12 Feb &9, subj: Briefing-
to Mr., Russ Blandfori and Mr. Earl Morgan, House Armed Services Cmte.-

18. Memo for the Recori (TS-DORIAN), by Col Donald Floyd, SAFLL, 5 Mar o9,
subj: Briefing, Senate Armed Services Cmte Staff Personnel.

19. N. Y, Times, 21 Apr 69.

20. Memo (TS-DORIAN), Siewart to Seamans, 14 Mar €9, subj: Probable Presi-
dential Budget Issue on MOL.

21l. Memo (TS-DORIAN), Seamans to Packard, 24 Mar &9, subj: MOL FY 1970
Funding Options.

22. Memo (TS-DORIAN), Stewart to McLucas, 26 Mar 69, subj: Proposed DOD/ “
BOB MOL Budget Issue Memo to the President, w/atch "BOB Recommendation
and Rationale and Proposed OSD Rebuttal." '

23, Ibid.
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24+, Ibid.

25, Quoted in Msg (U), SAFSL 001, Stewart to Bleymaier, 021456Z Apr 69.

26. Memo (TS-DORIAN/GAVBIT/HEXAGON), Mayo to the President, 21 Apr 69,
subj: FY 70 Intelligence Program Savings.

27, Memo (TS-DORIAN), Stewart to McLucas, 11l Apr 69, subj: MOL FY 70
Funding. ’

28. Ibid.

29. Memo (TS-DORIAN), Stewart to Seamans, 17 Apr 69, subj: Draft Ltr to
the President.

30. Memo (TS-DORIAN/GAMBIT/HEXAGON), Seamans to Packard, 30 Apr €9, subj:
MOL FY 70 Prog Options, w/atch Draft Memo for the President.

31. Memo (TS-DORIAN/GAMBIT/HEXAGON), Stewart to Mclucas and Tucker, 15 Apr
69, subj: MOL FY 70 Prog/Funding Options.

32. Memo (TS-DORIAN/GAMBIT/HEXAGON), Mayo to the President, 21 Apr 69,
subj: FY 1970 Intelligence Program Savings.

33. Ibid.

3=. Aviation Week, € May 69, p 22.

2%, Hearings, ¢ May 69, before Senate Cmte on Aeronautical and Space
Sciences, Olst Cong, lst Sess, NASA FY 70 Authorization, Pt 2, pp. 82277,

35. Memo for the Record (TS-DORIAN/GAMBIT), by Stewart, 13 May €9, subj:
MOL Policy Cmte Mtg, 9 May 69.

37. JTbid.

38. Memo for the Record (TS-DORIAN/HEXAGON), by Stewart, 19 May 69, subj:
Mtg with the President re MOL.

29. Ibid.

40. N. Y. Times, 5 June ©9.

1. Ibid.

L2, Msg (TS-DORIAN) 12390, Stewart to Bleymaier, 0715282 Jun 69.

43, Memo (TS-DORIAN/HEXAGON), Seamans and Foster to Laird, 8 Jun 69, subj:
MOL Decision.
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Ly, Memo (TS-DORIAN), Packard to SAF, Dir/NRO, 9 Jun 69.
4s, Hearlngs before House Subcmte on Appns, 9lst Cong, lst Sess, DCD
Appns for 1970, Pt IV, pp 325-326.
46. Congressional Record, Senate, 12 Jun 69, p S6307. *
47. Space Daily, 12 Jun 69, p 188.
48, N, ¥. Times, 12 Jun 69.
Chapter XVI
1. Ltr, Susan Kasparian, Tustin, Calif., to the Secretary of Defense,
12 June 69. :
2. Memo (U), Pord to Seamans, 3 Dec 69, subj: MOL Termination.
3. Hearings before House Subcmte on Appns, 91st Cong, lst Sess, Part &,
DOD Appns for 1970, pp 753-762. . :
L, Memo (S-DORIAN), Ferguscn to Seamans/McLuces, 23 Dec 69, subj: MOL
Prczram Close-Out Status. '
5. Memo (U), Seamans to Grant L. Hansen, Asst SAF(R&D), 30 Jun 69,
Min:z (U), Ad Hoc Gp for MOL Residuals, Meeting of 1 Jul 69 and
10-11 Jul 69, prep by Lt. Col. Donald L. Steelman, MOL Program Office.
€. Memc (TS-DORIAN), Hansen to Seamans, 1 Aug 60; no subj, w/atch Report,
Review of MOL Residuals, 1 Aug 69.
7. Memo (U), Seamans to Laird, 6 Oct 69,
8. Memcs (U), Hansen to Seamans, 23 Sep 69; Seemans to Hansen, 29 Sep 69,
no subj.
9. Memos (S-DORIAN), Ford to McLucas, 22 Sep 69; McLucas to Seamans,
24 Sep 69, Intvw, author with Samuel H. Hubbard, Chief, MOL Plans
and Tech Div, 28 Jun 1970.
10. Ltrs (TS-DORIAN), Seamans to Newell, 29 Sep €9; Newell to McLucas,
7 Nov 69; McLucas to Newell, 23 Dec 69.
11. Intvw, author with Hubbard, 28 Jan 70.
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